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FOREWORD 


The rapid strides in electrocardiography, roentgenology, and blood 
chemistry in the diagnosis, treatment, and prognosis of heart disease, have 
complicated the picture tremendously from the general practitioner’s stand- 
point. Unless he is able to sacrifice a number of months for special study in 
the larger medical centers, it is almost impossible for him to follow the 
speakers at the various medical meetings or to understand the more recent 
articles on the subject of cardiovascular disease. 

The author of this book has hit upon a happy solution of this problem. 
By outlining the diagnosis and treatment of such a large number of cases, 
he offers to the general practitioner an example of practically every cardio- 
vascular problem which he may meet in his practice. From this standpoint, 
I believe no more valuable book has appeared. 

WILLIAM D. STROUD. 

lOn Clinton Street 
Philadelphia, Pa. 



PREFACE 


Many advances are evident in all fields of modern medicine. The vast 
increase in knowledge in the different branches of clinical science has 
produced new specialties, some of which have already reached maturity, 
and others are in the process of development. The patient should no 
longer liope that one man can retain sufficient understanding of all branches 
to be a competent family adviser. On the other hand, the large gaps that 
are forming between the physician spedalizing in various fields and the 
man in general practice will ultimately react to the detriment of the 
patient. For example, the specialist or research w'orker, who is usually 
closely associated with a medical school, becomes so engrossed in the study 
of physiologic and pathologic phenomena, as well as in the newer methods 
of diagnosis, that he frequently overlooks treatment. The general prac- 
titioner, however, becomes so busily engaged in treatment that he has 
little lime to take note of the progress made in the other branches of 
clinical medicine. After all, the family doctor is human, and though many 
other things in the modern world have changed, a 24-hour day is still 
standard for him. If, in a burst of energy, he decides to “review heart,” 
he discovers to his dismay a voluminous literature on the subject. New 
terms, new concepts, even new operative procedures designed for the 
cardiac patient, greet him on every side. He becomes discouraged when 
he finds that the principles guiding management are often buried beneath 
an avalanche of scientific data or are presented in too meager a fashion 
to serve as an adequate guide to him at the bedside. So it is small wonder 
that his wanderings in unfamiliar territory soon cease. 

This small volume attempts to assemble the facts that are most essentia! 
In the management of the cardiac patient. Physical and laboratory methods 
of examination that aid in the diagnosis are described and evaluated. 
Emphasis is placed on the present-day recognition of the importance of 
classifying and treating heart disease according to its etiology and the 
functional capacity of the patient rather than in the light of the structural 
defect. Material for this book has been collected during the past ten years 
which have been devoted to the leaching and practice of cardiology. These 
ten years followed seven years in general w'ork. I have, therefore, had little 
difficulty in arranging the contents to fit the present-day needs of the 
general practitioner. 

In choosing the case method of presenting this subject, I have tried to 
show the variations that occur in the different types of heart disease that 
are commonly met in office and clinic; as a result, most of the situations 
which appear in cardiologic practice are covered. For representative cases 
I have drawn heavily on material presented at Saturday clinics for the 
third year classes at the Woman’s Medical College and to the fourth year 
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classes of the same institution, during ward walks at the Philadelphia 
General Hospital. I have also incloded some records of patients from the 
cardiac clinics of the Woman’s Ccdlege, Northeastern, and Memorial 
Hospitals in Philadelphia. I have selected from my own. office files most 
of the cases in which home treatment is described. Only essential and 
pertinent data necessary to visualize the clinical picture are presented in 
these case summaries. 

The general practitioner is still responsible for the care of the majority 
of cardiac cases in our country today; consequently, the methods most 
useful in home treatment are presented in detail. If it appears that small 
items in the care of the cardiac patient are overemphasized, I offer no 
apology, for I have learned, from a close study of a number of records, 
that most mistakes are apt to occur at these points. For this reason illus- 
trations have been inserted whenever possible to show not only the essen- 
tial equipment but also the technic for various diagnostic and therapeutic 
procedures. It is hoped that the frequent inclusion of orthodiagrams, roent- 
genograms, and electrocardiograms will permit the reader who is unfamiliar 
with the value of these methods in diagnosis to review them with the 
case record. A knowledge of the gross pathologic changes that take place 
in the cardiac structure in each of the various types of heart disease is 
valuable in understanding the physical signs and in planning a regime of 
treatment. Consequently whenever a necropsy was performed on the 
patient under discussion, the photographs have been included. In some 
instances, no doubt, my opinion as to the proper method of treatment of 
these cases will differ from the views held by others. If so, I hope that 
the beliefs set doum here will not be allowed to stand unchallenged. 

The electrocardiographic method is here to stay. It has proved its use- 
fulness at the bedside and is an essential part of the equipment of every 
hospital and of many practitioners. A knowledge of the fundamentals of 
the subject can no longer be disregarded by the progressive physician. 
The groM’ing interest of the general public in the subject of heart disease 
and the decreasing cost of the apparatus essential to the practice of 
cardiologj' have placed this new diagnosuc equipment in an increasing 
number of Main Street offices from coast to coast. However, the usefulness 
of the electrocardiograph to the physician does not begin the day it arrives 
from the manufacturer. To understand its place in the management of 
the cardiac patient, &e physiaan should study the instrument and become 
acquainted with its advantages as well as its limitations. If omicrship is 
acquired, so also is the obligation to learn at least the fundamentals of 
elearocardiography. Without preliminary experience in taking and inter- 
preting the electrocardiogram, the equipment alone will add little to the 
diagnostic skill of the physician. Furthermore, in untrained and careless 
hands, the electrocardiograph may actually be dangerous if unscientific 
and unwarranted diagnoses are turned out. 

With this in mind, an attempt has been made to write a description of 
electrocardiography for the beginner, in the simplest terms possible. Con- 
troversial aspects have been avinded, and only the facts essential in the 
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interpretation of the graphs are presented, briefly and in logical sequence. 
Numerous electrocardiograms have also been included with the case rec- 
ords to aid the physician in assessing the value of the method in each 
instance. Little difficulty should be encountered, particularly in the under- 
standing of the cardiac arrhythmias, tf from the start we train ourselves 
“to think electrocardiographically.” As a richer experience is gained in 
the laboratory of every-day practice, the electrocardiograph will then be 
seen to be an absolute necessity in fewer instances, 

I have been slow to adopt some of the recent surgical methods that 
have been advanced for the treatment of various types of cardlovascula. 
disease. In particular, attempts on the part of surgeons to influence 
the course of essential hypertension I have been guilty at one time or 
another of labelling as risky, empirical, and useless. As the years have 
passed, however, I have seen patients with beginning malignant hyper- 
tension, who seemed doomed under my care to a rapid, hopeless, downhill 
course, aided by operation to an extent that I cannot in fairness overlook 
if I am to present here an unbiased view of modern methods of therapy. 
Tlterefore, when surgical treatment is described in the following pages, 
I have stepped aside and invited my surgical colleagues to continue the 
discussion and present their cases. The reader must realize that these 
newer procedures that attack the glands of internal secretion and the 
nerves of the vasomotor system are far from being accepted methods in 
all instances. I must admit that our surgeons to date have a far better 
record in bringing a large measure of relief lo selected cases of malignant 
hypertension than I can claim. This fact has been too clearly evident to 
me as I have reviewed a number of case histories. 

Success in the treatment of heart disease in our hospital out-patient 
clinics is incomplete without a good social service department. What is 
contributed by these rvorkers often spells the difference between a dis- 
couraged misfit in the business world and a well-adjusted patient living 
within the limits of his myocardial reserve. No treatise on the manage- 
ment of the cardiac patient would be adequate without a description of 
the aims and methods of the social worker. 1 am fortunate in being able 
to include a special chapter on this aspect of the treatment of heart dis- 
ease written by Miss Helen Heikes, secretary of the Philadelphia Heart 
Association, assisted by Miss Olga Tattcrsfield of the Social Service De- 
partment of the Woman’s College Hospital. 

The arrangement of this material with the thought of publication in 
mind, was first discussed with Dr. William D. Stroud and Dr. Robert L. 
Levy in October, 1938, at the time of the 88th Annual Session of tlie 
Medical Society of the State of Pennsylvania. If the delay had not been so 
great in an overcrowded Scranton restaurant during one lunch hour, I 
would never have had the advantage of such good counsel, and this volume 
would not have reached the publisher In its present form — if, indeed, it 
would have reached him at alL 

The help rendered by my colleagues on the Faculty of the Woman’s 
Medical College is evident as their names appear in the discussion of the 
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treatment of the different types of heart disease. The description of the 
operative procedures used in hypertension, suppurative pericarditis, 
aneur>’sm and effort syndrome have been ivniten by Dr. James Lehman 
Dr. Charles Steiner has furnished the description of the injection treat- 
ment of angina, and Dr. Henry D. Jump has contributed from his c.tperi- 
ence in the wiring of aneurysms. 

Allergic factors of importance in the management of heart disease have 
been fully covered in a chapter by Dr. Richard Kern, Professor of Clinical 
Medicine at the University of Pennsylvania. Dr. I. S. Ravdin, Professor 
of Research Surgery at the same institution, has contributed a surgeon’s 
impression of the relationship between gallbladder disease and the heart. 

The orthodiagrams, the electrocardiograms, and the charts, unless other- 
wise indicated, are the nork of my secretary and technician. Miss Eleanor 
Lowe. I am also indebted to her for typing the manuscript and assisting 
m the proofreading. The roentgenograms are largely from the laboratory 
of Dr. Jacob Vastine, Clinical Professor of Roentgenology at the Woman’s 
Medical College. 

It 18 a pleasure to express my appreciation to Mr. Hosvard Gosner, 
photographer to the Laboratories of the Philadelphia General Hospital, 
for his escellent photographs of autopsy specimens. The dranings in the 
text have been furnished by Miss Elizabeth Minter and the frontispiece 
by Mr. Maulsby Kimball, Jr. My obligations to them are obvious. 

Repetition has been avoided as much as possible to keep the size of the 
book within the limits of usefulness. For this reason, the reader must be 
asked to excuse the frequent references to other sections of the text, if 
these become annoying at times. 

The pages that follow do not comprise a complete treatise on cardiolog)*. 
Much material of an espcrtmemal and controversial nature has been 
omitted, for it is not ray purpose to act as reviewer of a parade of cardio- 
logic fact and theory. Neither do I desire to claim originality for all the 
opinions expressed. For this reason, a selcctci-e bibliography has been added 
to aid the physician in the further pursuit of a topic of special interest. 
This list may be of some advantage since packet systems established by 
state and national societies bring the recent literature to the front door 
of any physician in the country' at short notice. 

Finally, it is hoped that the roan in the field, far removed from our 
modern medicial centers, who sees heart disease in its incipienc>' as well 
as in its hopeless terminal stages, may find this volume a guide to a more 
intensive study. Then, instead of merely reading about the “increasing 
incidence of drculatory disease in our country today” in books, news- 
papers, and medical journals, he may unite with us in an attcmpi to 
answer the question, “What can be done about it?” 

WILLIAM G. LEAMAN, Jr. 


3700 Baring Street 
Philadelphia, Pa. 
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1 

APPROACH TO THERAPY 

INTRODUCTION 

Wc are witnessing great advances in therapy today. Sulfanilamide and 
its derivatives are conquering infections of various types; newer forms of 
insulin have been perfected to bring greater comfort to the diabetic; in the 
treatment of the psychoses gratifying results have followed the use of 
newer remedies. Pyrexia! therapy, the sex hormones, the vitamins, a 
variety of safer anesthetics reflect many advances in other fields. The 
treatment of diseases of the heart has not lagged behind. Today, more can 
be done for the cardiac Invalid than was possible a decade ago. A belter 
understanding of the mechanism of heart failure, a clearer concept of the 
use of digitalis, and the introduction of newer diuretics are only a few of 
the factors that enable the modern physician to bring a degree of relief to 
cardiac patients not dreamed of at the beginning of the present century. 

The appearance on the scene of many laboraior>' methods of precision 
characterizes the modern era. While these attract a considerable amount of 
the attention of research investigators, they should not be allowed to 
replace the older methods of physical examination. We must realize that 
even the foremost among these, electrocardiography and roentgenography 
taken together, cannot furnish the amount of information that may be 
obtained from a carefully taken history and a thorough physical examina- 
tion. All laboratory methods have great pitfalls for the ones who in the 
hurry that is typical of modern times lean upon them too heavily. Labora- 
tory methods of precision are only aids to be sought in establishing a 
diagnosis that is suggested after all the facts in the case have been collected, 
recorded, and fully evaluated. If this procedure is always followed, often 
the diagnosis ivill stand out so clearly that there will be scant need for a 
number of expensive laboratory tests. For example, a good eJinidan will 
not permit a patient who has a precordial friction rub following an attack 
of agonizing chest pain to be moved any distance for the sole purpose of 
obtaining an electrocardiogram. Nor will a roentgen examination add a 
great deal to the patient’s diagnosis when the Wassermann reaction is 
positive, the pulse is of the Corrigan type, and the apex beat is visible in the 
raidaxillary line. 

In some instances, however, after all available data are carefully con- 
sidered, laboratory procedures will be necessary to help clarify a diagnosis. 
The Wassermann, for example, is a great help in making a decision as to 
therapy in a patient of 40 whose only lesion appears to be aortic regurgita- 
tion, and whose past history is negative for rheumatism and syphilis. In 
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some cases of suspected coronarj' occlusion, the entire examination of the 
patient may be negative and the diagnosis will be revealed only in the chest 
leads of the electrocardiogram. Often the electrocardiogram may be the sole 
evidence of the presence of acute myocarditis. However, the instances arc 
few where the laboratory acts as the cornerstone in diagnosis. An attempt 
should be made in every case to arrive at the cardiac diagnosis unaided, 
for in this way the ability of the physician to diagnose heart disease nill 
increase with his experience, and in emergencies he will find that he can 
direct treatment effidentiy when laboratory aid is unavailable. 

THE HISTORY 

The best approach to therapy is a brief consideration of the methods 
commonly employed in arriving at a diagnosis of heart disease. Careful 
history taking remains the roost important but often the most neglected 
feature of the entire examination. It should never be relegated to an 
assistant, for impressions that may be essential to diagnosis are made in 
taking the history', Funhermore, in certain types of heart disease, the 
diagnosis can be made on the history* alone. I make a rule to take a long 
history but to write a short one. 

The Patient’s Description. It is wise to permit the patient to tell his 
own story and allow him plenty of time to review it completely. I share 
the patient’s dislike for any system that entails the routine asking of a 
large number of questions by an office assistant who fills in a printed form, 
but perhaps this is only a personal expression of rebellion against the 
present-day system of regimentation. In any event, stereotyped questions 
usually receive the same type of answers, and although they may be very’ 
useful in subsequent research, this system deprives the physician of the 
opportunity of tvitnessing, in an informal friendij* inteA’iew, the unfolding 
of the patient’s personality with the story of his symptoms. Frequent inter- 
ruptions confuse and irritate the patient and usually inhibit the growth of 
confidence in the physician that is so essential at the first interview. Let 
the patient talk. It is an easy matter to jot down roughly the important 
features of the narrative and either dictate or rewrite the history’ later. Of 
course, this freedom in the telling should not be allow’ed some patients who 
deal at length with multiple and irrelevant issues. However, even in these 
cases, much can be learned concerning the probable presence or absence of 
heart disease if the physician trains himself to be a good listener. Further 
amplification of important symptoms lightly touched upon by the patient 
may be obtained by asking a ferv direct questions at the end of the inter- 
view. As many as possible of the adjectives used by the patient in describing 
an important symptom should be recorded, using quotation marks. The 
description of the complaint at a subsequent visit by the use of the patient’s 
own phrases establishes confidence in the physician. This is particularly 
true in regard to the variety of expressions used by patients in describing 
chest sensations. Many are fearful of the diagnosis of angina, yet desire 
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to give the physician the most accurate account possible of the chest 
symptom; consequently their descriptions ma}* be rich In clarifying similes. 

The age of the patient is a most important fact in itself in cardio- 
vascular diagnosis. Certain types of heart disease are more frequent in 
certain age groups. For e.Tample, under ttvo years of age, it is unusual to 
meet any form of heart disease other than congenital. After this age and 
during the first decade of life, we have to consider rheumatic carditis plus 
congenital heart disease. From this time until 40, rheumatic heart disease 
dominates. After 40, cardiovascular syphilis becomes a consideration, and 
between 40 and 60, coronar>’ and hypertensive cardiovascular diseases 
predominate, while congenital defects are very rare and the rheumatic 
lesions very infrequent. From 60 to 80, coronar)' or arteriosclerotic and 
hypertensive varieties hold the stage; these types are usually present as the 
final curtain falls. 

The sex of the patient is an important consideration in etiology. For 
example, it is a statistical fact that the coronary and syphilitic types of 
heart disease occur with greater frequency among males. Calcific aortic 
stenosis likewise affects men more often than women. Rheumatic and 
hypertensive heart disease, however, seem to claim an equal number of 
victims from both sexes. Thyrotoxic heart disease, on the other hand, is 
more prevalent among women. 

Hereditary Factors. It js very important to inquire carefully into the 
causes of death of alt near relatives. From the frequency with which I have 
encountered rheumatic, hypertensive, and coronary artery disease in mem- 
bers of the same family, it appears that the incidence of these diseases is 
influenced by hereditary factors. A positive family histoty’ ahvays adds 
weight to the diagnosis of angina when the cause of an atypical chest pain 
in an active business man in middle life is considered. 

The past medical history has a direct bearing on the type of heart 
disease that may be present. If several typical attacks of rheumatic 
arthritis occurred in childhood, evidence enough is at hand to suspect this 
type of cardiac ins’olvement. Chorea may be viewed in the same light. 
Growing pains, quinsy, tonsillitis may or may not be rheumatic in nature 
but provide evidence that should be s%-eighed carefully. ‘TJsua! diseases of 
cfmMhaod” jV a routine meamngiVys piVnrse oVac appeanr ctr irtsrfj’ 
hospital records. Diseases, if recalled, should always be listed by name. 
Diphtheria and scarlet fever usually have no effect in later years on the 
cardiac status of the patient. 

Syphilis. Inquiry as to the presence or absence of a syphilitic lesion 
should always be made toward the end of the interview. This question 
is a very important one, particularly in patients in middle life, who exhibit 
signs of aortic disease. It should never be asked in a tone tliat invites 
denial. If the patient is a woman, a visible primary lesion may not have 
been present. In this event, clues will have to be sought carefully during 
the subsequent physical examination. 
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Cardiac Symptoms 

In each patient it is important to attempt to establish accurately the 
date of the first appearance of cardiac symptoms. A brief summary o( 
the progress of each symptom to the date of the examination should 
follow. Cardiac symptoms of importance are chest pain, abnormalities of 
breathing or dyspnea, and palpitation. They ace described differently, by 
each patient because the nervous mechanism that detects and interprets 
them is a factor that shows considerable individual variation. In no case will 
the symptoms be directly proportional to the amount of structural change 
producing them. Moreover, they may all be present in an oversensitive 
individual in the absence of any type of organic cardiac disease. They 
may appear at one time and not at another, for example, when fatigue 
enters the picture and lowers the patient’s threshold of perception. 

Chest pain is the most important of all cardiac symptoms. Care should 
be exercised in its description in the history, for in a few instances, it may 
be the only positive finding in the entire case record. If the chest pain or 
oppression is transient, and definitely related to exertion, and relieved by 
rest and nitroglycerine, the diagnosis of coronary disease is at once sug- 
gested. Fain having the same qualities and significance may be experienced 
m regions distant from the heart— for example, in the neck, jaw, shoulder, 
arms or even the abdomen. 

The pain that accompanies occlusion of a coronary artery or any of its 
branches usually can be differentiated clinically from the pain of angina, 
When occlusion occurs, the transient pain of angina gives way to a pro- 
longed agonizing type o! pain that is accompanied generally by marked 
changes in the appearance of the patient. The pallor, sweating, and shock 
that accompany occlusion arc important points to elicit and record If, as 
is usually the case, the person who witnessed the attack accompanies the 
patient to the office. 

Chest pain may be a feature of other types of heart disease. A dull 
precordial ache is complained of by patients suffering from effort syndrome. 
It often accompanies the overactive heart of thyrotoxicosis and may be 
present in patients who have cardiac hypertrophy from any cause, but 
particularly if it is of the hypertensive type. The nerv’ous system of some 
patients is unfortunately very closely in tune with the cardiac action. 
Consequently, irregularities such as frequently recurring premature beats, 
will be readily delected and may produce painful stimuli. At times they 
may be the cause of knife-like pains in the cardiac area. Acute pericarditis 
may produce a precordial pain that is increased by respiration owing to the 
extension of the inflammatory process to the outer layer of the pericardium 
and thence to the pleura or diaphragm. If effusion follows, the pain may 
disappear entirely or it may give way to a dull precordial ache. 

Aortic aneurysm by its grow'th and erosion is responsible for a severe 
and constant type of chest pain. The pain produced by dissection of an 
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aortic aneurysm is perhaps the most czcraciatlng variety experienced by 
man. It is sudden in onset, of maximum intensity from the start and is 
referred to the front or side of the chest or to the abdomen. Patients often 
describe it as “tearing.” It may, however, be confused with the pain of 
coronary occlusion in some cases (page 325). 

Dyspnea has many causes, but there are usually three types commonly 
described in relation to diseases of the heart. In early cardiac failure the 
patient becomes conscious of the respiratory act. As the lungs become 
engorged following left ventricular failure, reflexes to the respiratory 
center usually increase the rate of breathing. As failure progresses, dyspnea 
may be present at complete bed rest. We use the term “orthopnea” when 
the dyspnea is extreme and the respiratory act demands the patient’s 
whole attention and much of his failing strength. The patient with 
orthopnea is forced to sit up in bed in order to employ the accessory 
muscles of respiration as well as the effects of gravity to relieve the over- 
loaded pulmonary circulation. 

An increasing degree of dyspnea usually parallels the loss of cardiac 
reserve and is valuable in estimating prognosis in any patient under treat- 
ment. The amount of breathlessness that follows the same task assigned at 
each visit should always be carefully observed and recorded. 

Cardiac Asthma. The sudden attack of dyspnea that often follows acute 
failure of the left side of the heart during sleep when the bead and chest are 
low, is known as paroxysmal cardiac dyspnea or cardiac asthma. These 
distressing episodes frequently occur toward the end of life when the types 
of heart disease that place the extra load on the left ventricle are common. 
It Is important to record the date of onset of these seizures in the history. 

Cheyne-Stokes Respiration. In the advanced stages of some types of 
heart disease, poor cerebral circulation following sclerosis and declining 
cardiac reserve markedly affects the respiratory center. Periods of apnea 
or cessation of breathing alternate with periods of increased breathing or 
hyperpnea producing the well-known clinical picture of Cheyne-Stokes 
respiration. Relatives who are constantly in attendance often give accurate 
descriptions of this symptom which, when marked, indicates a poor 
prognosis. 

Palpitation or consciousness of the beating of the heart is a very common 
but a much less important complaint. The patient usually classes several 
types of cardiac happenings under this heading, which must be carefully 
sorted out when the history is taken. The occasional disturbances of the 
heart’s rhythm caused by extrasystdes reach consciousness and are classed 
as “palpitation.” The sudden onset of paroxysms of fibrillation, flutter or 
tachycardia are usually felt by the patient and also described under the 
heading of “palpitation.” Consequently, when palpitation is the symptom, 
question the patient in detail to bring out the exact nature of the disorder. 
Palpitation is a very common symptom in effort syndrome and thyro- 
toxicosis. Many of the patients complaining of palpitation will be found 
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accumulate in the pleural cavity (hydrothorax), in the abdomen (ascites) 
(Fig. 2), and finally become generalized (anasarca). 

Cardiac edema is a symptom of hypertension in the capillary bed and 
varies with the venous pressure. It accompanies right-heart failure and 
conditions that prevent proper diastolic filling (chronic constrictive peri- 
carditis). Left-heart failure and shock are not accompanied ordinarily bv 
edema because they produce a diminution of the blood flow that is not 
associated with increase in capillary pressure. 

Edema of the feet may be present in renal disease. Such edema is usually 
worse in the morning and is associated with marked swelling of the face. 
In the later months of pregnancy, edema of the feet may be present owing 



Fic 2. Ascites accompaojing conge<(uc cardiac failure. 

to Uterine pressure on the large veins (page 445). Other abdominal tumors 
may also cause edema and lead the physician to suspect the presence of 
cardiac disease. Severe grades of anemia can produce all the symptoms of 
cardiac disease, including edema. Myxedema (see Fig. 142) will rarely be 
mistaken for the edema of cardiac failure because of the thickening of the 
skin that accompanies this defidenej' slate and the failure of the extremities 
to sho^Y pitting on pressure. Rarely Milro/s disease (persistent hereditary 
trophedema) may simulate cardiac edema but its presence in several gen- 
erations of the family and the demarcation between swollen and nonswollcn 
parts serve to make the distinction evident. In beriberi of the wet typ« 
(see Fig. 163) a generalized edema may occur. In this disease an accumula- 
tion of fluid in the heart muscle has also been described. 
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Inspection 

Eyes. In the physical examination of the patient inspection of the eye 
grounds is commonly omitted. This is unfortunate when w’e consider the 
amount of information that may be obtained by one familiar with the use 
of an ophthalmoscope. Many times die mark of a previously existing 
hypertension null be seen in the retina, and this will support the diagnosis 
of hypertensive cardiovascular disease if the blood pressure happens to be 
low at the time of the examination. TTie recent use of slit-lamp inspection 
of the small capillaries of the conjunctiva has shown that these vessels 
exhibit changes in their structure suggestive of hypertension even earlier 
than the arterioles of the retina. Gross inspection of the conjunctiva for 
petechial hemorrhages is also important in cases where subacute bacterial 
endocarditis is suspected. 

The presence of exophthalmos and related eye signs of hyperthyroidism 
may be important observations in explaining the cause of a persistent 
tachycardia. The pupillary reflex to light as well as irregularity of the 
pupils may lend support to a diagnosis of syphilis. It is well to keep in 
mind the fact that over 50 per cent of the cases of cardiovascular syphilis 
are complicated by neurosyphilis. 

Infection about the margins of the teeth should be carefully noted as 
well as all nonvltal and abscessed teeth. The phar>'nx should be inspected 
for infected lymph follicles, and the tonsils carefully examined for evidence 
of hypertrophy or infection. The condition of the anterior pillars is impor- 
tant when considering tonsillar infection, and the presence of tags may 
have a decided influence in favoring the recurrence of the upper respiratory 
Infections that are so dangerous in rheumatic subjects. The lymph nodes 
draining all these structures should be palpated carefully. 

Neck. Examination of the neck furnishes many important clues. Careful 
inspection of the vessels may permit the observer to diagnose the nature of 
the cardiac arrhythmias. For example, detection of abnormal venous pulsa- 
tions in the jugular veins of a patient tvith a ventricular rate of 40 may 
clinch the diagnosis of heart block, while a more rapid series of waves may 
be seen in the jugulars in cases of auricular flutter. The engorgement and 
pulsation of the jugulars in cases of congestive failure and chronic con- 
strictive pericarditis (see Fig. 82) signify delay in the return of the venous 
blood to the heart and increase in the pressure on the venous side. Con- 
sequently, it is evident that a close study of the neck veins is a great aid in 
the diagnosis and treatment of the cardiac patient. 

Increased pulsations in the carotid arteries occur in patients suffering 
from aortic regurgitation, hypertension, and aneurysm. In the latter in- 
stance tracheal tug may also be palpable. The region of the carotid sinus 
is important, since pressure here m hypersensitive patients may cause 
syncope (page 378). 

Chest. Careful inspection of the chest of the cardiac patient will richly 
reward the examiner. Slight but definite bulging of the left side of the 



10 MANAGEMEXT OF THE CARDIAC PATIENT 

precordium (Fig. 3) usually indicates cardiac disease in youth before the 
calcification of the costal cartilages; consequently, either rheumatic heart 
disease or a congenital defea should be suspected. Kyphosis, scoliosis, and 
at times depressed sternum or funnel-chest are important clues, since they 
may so compress and displace the heart as to interfere seriously rvith its 



Fic. 3. precordial promlneace id a ch3d caused by a gready enlarged heart. 


action. In thin-chested individuals an apex beat visible in the sixth inter- 
space bey'ond the middavicular line is evidence of enlargement of the left 
ventricle. Right ventricular enlar^ment is suggested by pulsations in the 
third and fourth interspaces to the left of the sternum. Retraction ol the 
whole thoracic wall about the region of the cardiac apex is suggestive of 
an adherent pericardium. Although rare sights today, pulsating masse? 
on the anterior thoradc wall suggest aneurj'soJ of the aorta (see Fig. 91) 
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Pauation 

Thrills palpable o%’er any area of the chest are important indications 
of narrowing valvular orifices. They are best appreciated by light palpation, 
A diastolic thrill over the region of the cardiac apex suggests mitral 
stenosis. When a rough systolic murmur is beard over the second and third 
interspaces to the right of the sternum, the presence of a systolic thrill in 
this region will add considerable weight to the diagnosis of aortic stenosis. 
Rarely an aortic aneurysm rvlll produce a systolic thrill in the same area. 
A thrill over the region of the third interspace to the left of the sternum 
points to a congenital defect of the interventricular septum. When a thrill 
is felt over the pulmonarj' valve area, it is generally associated wath 
stenosis of this valve and is usually congenital m origin. When a continu- 
ous thrill is present in this area accompanied by loud systolic and diastolic 
murmurs, a patent ductus arteriosus may be suspected. 

Percussion 

In spite of many opinions to the contrary in literature, I stvU believe that 
percussion is a worth-while method for estimating cardiac size. Hotvever, 
the necessary degree of skill in this branch of physical diagnosis can only 
be acquired by constant daily practice. In the majority of patients the size 
of the heart can be approximately obtained without resorting to more 
accurate roentgen methods. Corvisan^’* said, 

Percussion of the thorax is the best touchstone we have to inves- 
tigate or at least clarify our knowledge concerning many of the 
lesions of this cavity. By its means we can demonstrate an increase 
in the volume of the heart; one may even go so far as to estimate 
the severity of the lesion; ti cannot be used loo frequently; by 
means of tactile sense a deaf person may make use of percussion. 

The left cardiac border should be percussed first. The change of note 
in normal patients will be found to occur 8 to 9 cm, to the left of the mid- 
sternal line in the fifth interspace. When this border is determined, the 
midclavicular line can be indicated on the chest surface and the relationship 
noted. The remainder of the left border of the heart can then be completed, 
percussing in each interspace from axilla to sternum until a change in note 
from resonance to dulness is heard. Care should be taken in the third 
interspace, for lesions affecting the pulmonary artery and pulmonary conus 
(mitral stenosis, patent ductus arteriosus) may cause an increase in the 
diameter at this level. A change may be noted by careful percussion, even 
in cases where the apex beat is in a normal position. 

Right Border. In the percussion of the right border of cardiac dulness, 
more difficulty is usually encountered. This border follows the right sternal 
margin to the fourth or fifth interspace where it bulges slightly out%vard, 
and with care can be percussed for a maximum distance of 5 cm. from 
the midsternal line. Percussion over the sternum usually sends the whole 
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structure into vibration and in the presence of this resonance, localization 
of the heart border is impossible. Likewise fine differences in the percussion 
note here are scarcely appreciated in patients with emphysema and obesity. 
In determining cardiac size in these cases the roentgen methods have their 
greatest usefulness. 

If in the course of the examination, I fail to locate the apex beat, I always 
attempt to outline the heart by percussion before proceeding with fluor- 
oscopy. The opportunity of checking the result by an orthodiagram keeps 
alive my belief in the value of ordinary percussion. This special training 



of the senses of touch and hearing proves a valuable asset at the bedside 
far from the roentgen laboratory. The determination of heart size is the 
most important single feature of the examination of the cardiac patient, 
since an enlarged heart is usually a diseased heart. 

Aorta. While I beheve that the “heart dulls somewhat the ringing 
resonance” sufficient to permit its outline by percussion, I do not hold the 
same opinion in regard to the great vessels at the base, when they are 
normal in size. If the aorta is inspected in the cadaver, it will be seen to 
arch in a direction away from the chest wall. In addition, the vessels at 
the base of the heart are surrounded by lung tissue. Consequently, unless 
the aorta is greatly enlarged, I doubt my ability to indicate its diameters 
with any degree of accuracy by percussing the anterior chest wall. 

Auscultation 

In auscultation of the heart, it is important to examine the patient both 
in the upright and recumbent positions. Often certain types of murmurs 
will be heard only after exercise when the patient is lying on the left side. 
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Auscultation should be carried out over alltljc cardiac valve areas (Fig. 4). 
I prefer to use the combination type of stethoscope (Fig, 5), since murmurs 
not audible with the bell type of diest piece may at times be clearly heard 
when the Bowles attachment is used. TTie faint murmur in early mitral 
stenosis usually is heard best when the bell of the stethoscope is used, 
while the soft diastolic murmur of aortic insufficiency is detected best by 
the Bowles attachment. 

HEART SOUNDS AND MURMURS 

In cardiac auscultation it is important to record the rate, rhythm, 
character and intensity of the heart sounds and the quality, area of dis- 
tribution and the place in the cardiac cycle of any murmurs present. Two 
sounds are normally heard over the heart area. The first sound is louder 
and lower in pitch than the second sound. Over the base (aortic and 
pulmonary areas) the second sound is louder and higher in pitch than the 
first. The aortic second sound in adults usually equals the pulmonic second 
sound in intensity. The closure of the tricuspid and mitral valves, and the 
contraction of the ventricular muscle are the two elements that combine 
to make up the first heart sound. The second sound is produced by the 
closure of the aortic and pulmonic valves at the end of cardiac systole. 

The first sound of the heart at the apex is normally accentuated after 
exercise and during fever. Abnormal accentuation, however, may accom- 
pany mitral stenosis, effort syndrome, thyrotoxicosis and the paroxysmal 
tachycardias. 

Decrease in intensity of tlie first sound of the heart may be normal in 
the presence of obesity and emphysema. Decrease from day to day may 
occur if there is an accumulating pericardial effusion or it may accompany 
infarction of a large section of the cardiac wall. In peripheral circulatory 
collapse where there is a diminished venous return to the heart (shock, 
hemorrhage) decrease in the intensity of the heart sounds may be noted. 
Variations in the intensity of the heart sounds takes place in the cardiac 
arrhythmias (premature beats, heart block, auricular fibrillation). 

The aortic second sound is louder than the pulmonic second sound 
in individuals over 60, but hypertension in the systemic circulation may 
cause this accentuation to occur at any age. Degenerative changes in the 
aortic valve (arteriosclerosis and syphilis) may sometimes change the 
character of the aortic second sound in the absence of hypertension. 

Aortic and mitral stenosis, by decreasing the amount of blood ejected 
into the aorta at each systole, may be accompanied by diminution of the 
aortic second sound. Disease of the valve cusps, preventing proper closure, 
may be another factor, while sudden left ventricular failure produces the 
same effect. Premature beats may have just sufficient force to open the 
valves, in which event the amount of blood received by the aorta is small, 
and the aortic second sound is weak. Many premature beats do not open 
the pulmonic and aortic valves at all, consequently the second sound is 
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absent. In hypotension, in certain anemias, in prolonged fevers, or following 
peripheral failure, there may be a diminution of the aortic second sound. 

Accentuation of the pulmonic second sound indicates increase in 
the pressure in the lesser or pulmonic circuit. This may be secondary to a 
left ventricular failure or mechanical defect of the mitral valves, or it may 
point to a pulmonary hypertension that is seen in some conditions, for 
example, tuberculosis, emphysema, or pulmonary sclerosis that are Lre- 
runners of a right-sided heart faflurc. 



Fic. 5 Pilling-BowUs combination stethoscope with diaphragm and Ford chest pieces 

A diminished pulmonic second sound may be a danger signal of a failing 
right heart. Likewise in the presence of an active stenosing process in the 
pulmonary valve leaflets, the pulmonic second sound may gradually 
diminish until it disappears. Additional signs over this area that should be 
searched for to confirm this impression are a rough systolic murmur and 
a palpable thrill. 

Splitting of the heart sounds occurs in health; many times it is 
related to respiration. Splitting of the first heart sound likewise occurs in 
patients suffering from heart disease, for example, in intraventricular or 
bundle-branch block where the ventricles receive their impulses at different 
tunes and consequently contract asynchronously (page 623). A splitting of 
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the second sound at the base of the heait is more common and is caused 
by asynchronous closure of the aortic and pulmonary valves. It may be 
present normally during certain phases of respiration or it may follow 
bundle-branch block or premature ventricular beats. It may accompany 
either pulmonic or systemic hypertension. 

Gallop. In children and young adults, a third heart sound may be heard 
between the apex beat and the left sternal border in the fifth interspace. 
This is a normal finding, but at times it may be impossible by auscultation 
to differentiate it from the extra sound that makes up a gallop rhythm. 
In some cases the clinical findings serve to make the distinction. 

The term “gallop” applied to this finding is a good one and should be 
rei.nined because of its resemblance, especially when the heart rate is above 
100, to the sound of the hoof beats of a galloping horse. Potain originally 
described three varieties of gallop rhythm: protodiastolic (early diastolic), 
mesodiastolic and the prcsyslolic (late diastolic). Clinically only two types 
are important. The marc common presysiolic type presumably is caused 
by an audible auricular contraction and never occurs in Its absence. The 
protodiastolic gallop is a sound that occurs approximately 0.12 to 0.20 
second after the beginning of the second sound (Wolferth and Margolies). 
Gallop sounds are heard best with the patient recumbent and arc variable, 
appearing at one examination only to be absent at the next. They are 
altered in the position they occupy in the cardiac cycle and in intensity by 
changes in the cardiac rate.’** It >s well worth while to study these sounds, 
for they often appear with cardiac failure to disappear again as the patient 
improves following successful therapy. They may be produced by either 
right- or left-sided failure and arc supposedly the result of heightened 
incra-auricular pressure, causing the onrushing blood in diastole to strike 
the weakened ventricular wall rvith more than the usual force. 

Precordial Friction Sounds. The recognition of precordial friction 
sounds may be helpful in diagnosis and therapy. The appearance of a 
precordial friction rub early in the course of some cases of rheumatic 
infection may be important in differential diagnosis. Friction rubs appear- 
ing in patients of older age groups following episodes of chest pain suggest 
anterior coronary occlusion. The pericardial friction is produced by an area 
of acute pericarditis and is usually a harsh, leathery, to-and-fro sound that 
coincides with the heart sound and in consequence is independent of 
respiratory movements. In some instances the friction rub may occupy 
systole alone, in which event it may be difficult to distinguish from a 
murmur. However, friction rubs change from day to day. They likewise 
may alter their character with firmer pressure of the stethoscope bell or 
with change in position of the patient. On auscultation their point of origin 
seems to be nearer the ear than the underlying heart sounds, which at 
times are blotted out by the loudness and harshness of the friction. 

Clinical Significance o£ Murmurs. Laennec, who was first to describe 
cardiac murmurs in 1819, believed that they were always produced by 
organic change in the valve leaflets. Lateral autopsies he observed normal 
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valves in patients who had loud murmurs during life. This caused him to 
take the opposite view, and he stated that murmurs were of no value in 
diagnosis. Cardiac murmurs may prove to be Just as confusing to the 
physician of today if more attention is focused on them and less on the 
patient as a whole. Murmurs comprise only one feature of the examination 
and should always be interpreted in the light of other findings. The 
presence of murmurs does not always mean heart disease. For example, if 
a loud systolic murmur heard over the pulmonary area in recumbency in a 
young person is the only finding on physical e.xamination and if it dis- 
appears or becomes less intense when the patient assumes the upright 
position, no heart disease is present. No treatment for the heart is needed. 
If the patient has been prerdously informed about the finding and the 
word “murmur” has become fixed in his mind, the task to convince him 
that he has a normal heart is not an easy one. Many women during 
pregnancy develop systolic pulmonary murmurs that should occasion no 
alarm concerning the integrity of the cardiovascular system, since they 
usually disappear folloudng delivery. Systolic murmurs at the apes in the 
absence of cardiac enlargement or previous hmorj' of rheumatic infection 
may be vietved in a similar light. 

Timing. Murmurs are either systolic or diastolic in time. It is a matter 
of primary importance to establish their place in the cardiac cycle, other- 
wise errors in diagnosis are apt to occur. Many physicians as a result of 
long experience never have to give much thought to the timing of murmurs. 
Mitral stenosis, for example, is recognized as soon as heard by its char- 
acteristic low-pitched presystolic rumble. In similar manner, we learn to 
know which dog in the neighborhood ts keeping us awake at night by the 
pitch and other qualities of the bark. Experienced examiners often depend 
on the rhj'thm of the heart to lime the murmur. However, in the presence 
of an arrhy’ihmia or with rapid pulse rates, this method may fail. It Is far 
safer to time the murmur by watching or palpating the apex beat or the 
carotid artery. Riesraan was the first to point out a very useful method 
for timing accurately an apical murmur; this method he referred to as 
transdigital auscultation.®** I have found his suggestion helpful in teaching 
undergraduates to time murmurs during their first days on the medical 
wards. The following description of the method has been furnished by 
Dc. Riesman.. 

It is necessarj' to employ a diaphragm stethoscope and not one 
of the bell type. The index or middle finger is flexed at a right 
angle, and its rip is placed directly over the apex beat. The stetho- 
scope is then laid on the horizontal phalanx of the flexed finger at 
the angle (Fig. 6). It will be found that murmurs may be heard 
nearly as well through the finger as when the stethoscope is placed 
directly on the chest; and, since auscultation and palpation are 
performed at the same place, k is obwous that one can tell readily 
whether a murmur occurs before the finger is lifted, synchronously 
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with the lifting, or afterward. The method also serves well for 
eliciting the Duroziez murmur in cases of aortic insufficiency. This 
murmur, really a double murmur, is heard in the femoral artery 
when pressure is made on it with a stethoscope just below 
Ponpart’s ligament. Sometimes the pressure is distinctly painful; 
at others, the stethoscope disk is too large for making satisfactory 
compression. If the artery is not properly compressed, only one 
sound is heard. By transdigital auscultation, the drawbacks just 
cited are obviated, the to and fro murmur can be readily brought 
out by regulated pressure with the tip of the finger. 



Pic. 6. Tran5<lifital auscultation. 

A murmur is systolic when it occurs between the beginning of the first 
sound and the beginning of the second, and it is diastolic if it occurs in the 
longer pause between the second sound and the succeeding first sound. 
A murmur heard in late diastole and continuing up to the succeeding first 
sovn^ h spoken of as presystofic. 7he heart soond may be replaced by a 
murmur or both heart sound and murmur may be heard. Diastolic murmurs 
are more serious than systolic murmurs, and short murmurs heard with 
difficulty may be much more important in indicating serious cardiac dis- 
ease than long and loud murmurs that are readily detected. For example, 
the earliest murmur that appears in mitral stenosis is a very short mid- 
diastolic type that often is heard only after exercise, with the patient lying 
on the left side. The earliest sign in aoruc regurgitation may be a very 
faint diastolic murmur heard in the aortic area or along the left sterna! 
border. 

Determining Site of Origin. It is important to determine the valve 
area where the murmur has its greatest intensity. Murmurs having their 
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vahes in patients who had loud murmurs during life. This cauted Mir. ic 
take the opposite \icw, and be stated that murinurs ttcrc of no value in 
diagnosis. Cardiac murmurs may prose to be just as confusing to the 
physidan of today if more attemion ts focused on them and less on the 
patient as a uholc. Murmurs comprise only one feature of the csaminatici.T 
and should always be interpreted in the light of other findings. 'H-.e 
presence of murmurs docs not always mean heart disease. For eaainple, if 
a loud systolic murmur beard over the pulmonary area in recumbency in a 
young person is the only finding on physical examination and if It dis- 
appears or becomes less intense when the patient assumes the upricht 
position, no heart disease is present. \'o treatment for the heart is needed. 
If the patient has been previously informed about the finding and the 
word “murmur" has become fixed in his mind, the task to convince him 
that he has a normal heart is not an easy one. Many women dutins 
pregnancy develop systolic pulmonary murmurs that should occasion no 
alarm concerning the integrity of the cardiovascular system, since thej 
usually disappear following delivery. Systolic murmurs at the apex in the 
absence of cardiac enlargement or previous hislorj- of rheumatic Infection 
may be viewed in a similar light. 

Timing. Murmurs are either s>stolic or diastolic in time. It Is a matter 
of primar>' importance to establish their place in the cardiac cycle, other- 
wise errors in diagnosis are apt to occur. Many physicians as a result of 
long experience never have to give much thought to the timing of murmurs. 
.Mitral stenosis, for c.xample, is recognized as soon as heard by its char- 
acteristic low-pitched presystolic rumble. In similar manner, we learn to 
know which dog in the neighborhood is keeping us awake at night by the 
pitch and other qualities of the bark. Experienced examiners often depend 
on the rhythm of the heart to time the murmur. However, in the presence 
of an arrliyihmia or with rapid pulse rates, this method may fall. It is far 
safer to time the murmur by watching or palpating the apex beat or the 
carotid artery'. Riesman was the first to point out a very useful meihnd 
for timing accurately an apical murmur; tin’s method he referred to a< 
transdigital auscultation.’** I have found his suggestion helpful in icachir.c 
undergraduates to time murmurs during their first days on the medical 
wards. The following description of the mctlio^l has been furnuheJ by 
Dr. Riesman. 

It is necessary to employ a diaphragm stethoscope and not one 
of the bell type. The index or middle finger is flexed at a right 
angle, and its tip is phiccd dircaly os'cr the apex beat. Ilie stetho- 
scope is then laid on the horizontal phalanx of the flexed finger at 
the angle (Fig. 6). It will be found that murmurs may be hcatd 
nearly .is well through the finger as when the stctlioscope i« placed 
directly on the chest; and, since auscultation and palpation ate 
performed at the same place, it is r^nious that one can tell readily 
whether a murmur occurs before the finger is lifted, synchronouily 
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with the lifting, or afterward. The method also serves well for 
eliciting the Duroziez murmur in cases of aortic insufficienc>’. This 
murmur, reallj' a double murmur, is heard in the femoral artery 
when pressure is made on it with a stethoscope just below'^ 
Toupart’s ligament. Sometimes the pressure is distinctly painful; 
at others, the stethoscope disk is too large for making satisfactory 
compression. If the artery is not properly compressed, only one 
sound is heard. By transdigital auscultation, the drawbacks just 
cited are obviated, the to and fro murmur can be readily brought 
out by regulated pressure with the tip of the finger. 



Fic, 6 . Transdigital auscultation. 

A murmur is systolic when it occurs between the beginning of the first 
sound and the beginning of the second, and it is diastolic if it occurs in the 
longer pause between the second sound and the succeeding first sound. 
A murmur heard in late diastole and continuing up to the succeeding first 
sound is spoken of as presystolic. The heart sound may be replaced by a 
murmur or both heart sound and murmur may be heard. Diastolic murmurs 
are more serious than systolic murmurs, and short murmurs heard with 
difficulty may be much more important in indicating serious cardiac dis- 
ease than long and loud murmurs that are readily detected. For example, 
the earliest murmur that appears in mitral stenosis is a very short mid- 
diastolic type that often is heard only after exercise, with the patient lying 
on the left side. The earliest sign in aortic regurgitation may be a very 
faint diastolic murmur heard in the aortic area or along the left sternal 
border. 

Determining Site of Origin. It is important to determine the valve 
area where the murmur has its greatest intensity. Murmurs having their 
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origin in the mitral valve are best beard in the region of the apex beat, 
murmurs arising from the pulmonary valve over the second inteisparc to 
the left of the sternum, while those having their origin in the aortic \al\c 
arc heard over the second interspace to the right of the sternum. In tlic 
latter instance, an exception to this rule should be noted. In some cases 
of rheumatic aortic regutgitaiion, especially in children, the diastolic 
murmur is heard best along the left sternal border and may appear to be 
most intense over the third or fourth interspace close to the sternum. 

Where a murmur is heard with equal intensity over two areas, it may be 
hard to determine its exact point of origin. However, if the murmur de- 
creases in intensity, as the stethoscope moves away from one valve area 
toward another, the murmur probably originates at the first area. If, on 
the other hand, the murmur, after diminishing, again increases in intensity, 
as another valve area is approached, separate murmurs arc probably pies- 
ent- The likelihood is even greater if the pitch and intensity of the second 
murmur differ from the one originally heard. 

The intensity of any murmur is no criterion of the seriousness of the 
lesion producing it. A small amount of regurgitation at the mitral orifice 
ma> cause a loud murmur while a more serious leak may produce a murmur 
quite difficult to detect or no murmur may be heard at all. At times in 
patients under constant observation, if a change can be demonstrated in 
the quality of the murmur from day to day, this may indicate the progres- 
sion of a lesion of the valvular structure, for e.xample, the growth of vegeta- 
tions in subacute bacterial endocarditis. 

It is well to adopt some uniform system of terminology in referring to the 
quality, intensity, and duration of both heart sounds and murmurs. This 
avoids the use of many indefinite terms that only serve to reveal the uncer- 
tainty that exists in the mind of the examiner. In Table I the terms In 
larger type (e.g., FAINT) are recommended by the American Heart Asso- 
ciation for routine use.-*^ Those in smaller type (e.g., Weak) are regarded 
as unsatisfactory' (although permissible) synonyms. 

Some murmurs may be accentuated by exercise and disappear when the 
patient rests. This is particularly true of the prcsystollc murmur of early 
mitral stenosis. Hence, a good rule to follow if no murmurs are heard is to 
auscult again in recumbency after mild exercise. Murmurs are better trans- 
mitted at the end of expiration when less air is in the lungs. In fact, faint 
diastolic aortic murmurs may be detected only at the end of expiration 
with the patient leaning forward. 

Cardiorespiratory murmurs usually heard over the lung margins should 
be easily detected, for they are always systolic and are always influenced by 
respiration. Harmless or functional murmurs arc most common over the 
second interspace to the left of the sternum. In severe anemia and hyper- 
thyroidism systolic functional murmurs are not uncommon. 

The intensity of any murmur depends upon the velocity of the blood 
stream at the moment as well as upon the diameter of the valve orifice pro- 
ducing the murmur. The intensity determines how far from the heart the 
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Table 1 

TERMS TO BE USED IK DESCRIBING HEART SOUNDS AND MURMURS* 


lieert Sounds 

JNTENSITV 

PITCH 

QUAunr 

PflUTlOlt 

TIME 


NORMAL 

FAINT 

Weak 

Distant 


NORMAL 

SHARP 

Snapping 

Valvular 

NORMAL 

SHORT 




Muffled 
LOUD 
Accentuated 
Increased 
ABSENT 
Replaced by 
a murmur 


PROLONGED 


SPLIT 

REDUPLICATED 

RINGING 

Metallic 

BelUike 

Tambour 

Hollow 


Murmurs 


FAINT 

Soft 

HIGH 

BLOWING 

SHORT 

SVSTOLIC 


MEDIUM 

HARSH 

Rough 

Coarse 

MODERATE 

EARLY SYSTOLIC 

LOUD 

LOW 

MUSICAL 

RUMBLING 

CRESCENDO 

DECRESCENDO 

LONG 

LATE SYSTOrjC 
DIASTOLIC 

EARLY DIASTOLIC 
MID-DIASTOUC 
PRESYSTOLIC 
(Late Diutdle) 
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monic and aortic valves accompanies stenosis of these orifices. Diastolic 
murmurs are of greater value in diagnosis. When heard over the mitral 
area, they indicate stenosis; at the aortic and pulmonic areas, insuffidenej-. 
It is unwise to make a diagnosis of a valvular lesion based on the murmur 
alone. Search should always be made for other signs that may complete the 
picture. For example, when aortic stenosis is suspected, a thrill over the 
aortic area accompanying the murmur strengthens the diagnosis. Likewise, 
the heart should be enlarged and show a characteristic shape on fluoroscopy, 
and the form of the pulse wave will be suggestive. When aortic regurgita- 
tion IS suspected, confirming evidence may’ be present in the peripheral cir- 
culation. In making the diagnosis of vahnilar lesions, it is also well to 
remember that lesions of the mitral and aortic valves arc much more fre- 
quently encountered clinically, v\ hile lesions of pulmonic and tricuspid valves 
are rare. 

The murmur of patent ductus arteriosus deserves separate comment. 
It is continuous (both systolic and diastolic in time) and is heard with 
maximum intensity over the second left intercostal space. The pulmonic 
second sound is often reduplicated, is always accentuated and may even in 
some cases be palpable. The murmur of patent ductus arteriosus is trans- 
mitted along the pulmonar}' artery' in the direction of the clasnclc. 

Continuous murmurs, usually nnth systolic accentuation, are likewise 
heard over other arteriovenous communications (or aneury’sms), congenital 
or acquired. A thrill may be palpable over the site of the communication, 
which is usually in the extremities. 

The peripheral circulatory signs that point to an aordc lesion may 
not be present when the leak is a slight one but occur when the circulation 
is open and regurgitation free. The increased pulse pressure that accom- 
panies aortic regurgitation is visible in patients of medium build in a danc- 
ing or throbbing of all arteries, most clearly seen in the carotids. When it 
is present to a considerable degree in the suprasternal notch, care should be 
taken not to make the diagnosis of aneurysm. The collapsing or Corrigan 
type of pulse is present in aortic regurgitation, the systolic blood pressure 
is increased, and the diastolic pressure Is abnormally low (usually 30 to 50 
mm.). A capillary pulse may be present and abnormal sounds may' be 
heard on auscultation over the large peripheral arteries (Duroziez’s sign — 
pistol-shot sound). 

The diastolic murmurs most often encountered are the aortic and 
mitral. Little trouble should arise in differentiating them if their char- 
acteristic features are kept in mind. TTie aortic diastolic murmur has a 
high pitch, a blowing quality', and occurs ia early diastole closely follow- 
ing the second heart sound. It is usually' heard best along the left sternal 
border when the patient is in the upright position; it may be transmitted 
over a wide area. The mitral diastolic murmur, on the other hand, occurs in 
mid or late diastole, has a very’ low rambling or crescendo quality and is 
heard best in the region of the apex beat, with the patient in the left lateral 
position in recumbency. The nutral diastolic murmur is heard over a very 



APPROACH TO THERAPY 21 

small area In the region o( the cardiac apex, and, unlike the aortic diastolic 
murmur, is separated from the second sound of the heart by a short 
interval. The mitral diastolic murmur is heard best with the bell type of 
stethoscope, while the aortic diastolic murmur is more readily distinguished 
when the Bowles attachment is used. 

Graham-Steell Murmur. While aortic and mitral diastolic murmurs 
nearly always point to the presence of disease valve leaflets, on rare occa- 
sions these murmurs may be functional. For example, dilatation of the 
aortic ring by hypertension may be accompanied by a short diastolic 
murmur. A similar increase in the pressure in the pulmonary circuit in 
advanced mitral stenosis may, in rare instances, be associated with a 
functional diastolic murmur that can be heard over the pulmonic area. 
This is the Graham-Steell murmur. Finally, in the presence of left ven- 
tricular dilatation either secondary to hypertension or acute rheumatic 
myocarditis, a mid-diastolic murmur may be heard over the mitral area, 
simulating mitral stenosis. This diastolic murmur may disappear when the 
myocardium recovers from the severe infection or when the acute left 
ventricular strain is relieved. 

Austin-Flint Murmur. In some cases of aortic insufBciency the regurgi- 
tant column of blood may float the mitral leaflets into coaptation. Conse- 
quently, when auricular contraction occurs forcing the blood into the 
ventricle, these leaflets vibrate, and a presystolic murmur is heard in the 
region of the apex. This is the Austin-FHnt murmur. When present, It may 
not be easy to dtITereniiate from the diastolic murmur of organic mitral 
disease. However, if an apical presystolic thrill is palpable, organic mitral 
stenosis is more apt to be the diagnosis. A small pulse, instead of one of 
the Corrigan variety, likewise suggests a mitral lesion. 

For recording the signs elicited at the different valve areas, I have 
used the system recommended by Segall.**® This graphic method will be 
employed in some of the subsequent case records to avoid long descriptions. 
Study of Fig, 7 will enable the reader to become familiar with these symbols 
and their meanings. 

Amplification Mechanisms. Until recently the unaided senses have 
been the only means of diagnosis of heart disease at the bedside. Constant 
practice makes the ear of rhe cJinician keen in its analysis of the heart 
sounds. His skill, however, has natural limitations, for he can only Inter- 
pret those sounds that fall within the range of perception of the human 
ear. Again the range may be variable, since sounds clearly heard by one 
examiner may not be appredated by another. Experience and practice 
sen’e to widen the range of sound perception within certain limits, beyond 
which man must depend on mechanical and electrical aids. Both of these 
have been used to advantage by the research worker in extending our 
knowledge of cardiac sounds. 

During recent years rapid strides have been made following the per- 
fection of amplification systems. Electrical stethoscopes have been intro- 
duced for teaching purposes and frequency filters have been improved suf- 
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ficiently to eliminate a variety of background noises. Today it is possible to 
pick up the heart sounds in a microphone applied over the cardiac area. 


I Longitudinal oxi 

— ^ Transverse axis 

icm - 0.20 Second. 


= Loudness. 
= Daration.. 


'lyjiyippp _ Low pitched. Coarse or 
rumbling murmur. 


Wmrnt/- pilcheA, blowing or 

^ whiffy marmur'. 



Stando..<l (or Nermil 


Seunit ol Apes 

u 

Fig. 7. A. Code of sjmbols and rules for the graphic description of cardiac sounds 
and murmurs. Redrawn from SegalL* 

B. The application of the graphic method. Reproduction of the record of the si^s 
recorded in a patient rsith aortic stenoMS and insufficiency and mitral stenosis and in- 
sufficiency Redrawn from Segall,* 

transmit them some distance from the patient, and reproduce them on a 
loud speaker. 

• Reprinted by permission, American Heart Journal. 
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Recording Heart Sounds. Instruments that enable the physician to 
record the heart sounds are now on the market. The sounds of the heart 
are converted into electrical pulsations by a microphone of special design. 
These pulsations amplified many tiroes are led into the moving coil of a 
reflecting galvanometer and result in oscillations of a beam of light which 
is projected on a strip of film mo\’ing at a constant speed. Part of the light 
beam Is deflected on a ground-glass scale, enabling its excursions to be 
observed while recording. Provision is also made for listening to the sounds 
through an electrical stethoscope (amplified auscultation). 

The heart sounds may be recorded separately (stethogram) or may be 
recorded with the electrocardiogram (see Fig. 173). If murmurs are present, 
these will be shown by a roughening of the base line which occurs between 
the first and second sounds if the murmur is in systole and following the 
second sound if it is in diastole. The patterns of these deflections may in- 
dicate the character of the murmur. A murmur of high pitch, for example, 
will be recorded by many fine, sharp-pointed deflections, while a murmur 
of low pitch will be represented by fewer, less sharply pointed and more 
widely separated deflections. Thrills, crescendo murmurs and other sounds 
that may be present also appear in the graph. 

The results of the recording of murmurs by this apparatus have not been 
as satisfactory as the recording of heart sounds. Many difficulties are en- 
countered by the uninitiated that make the method one of doubtful value 
when used outside the laboratory under varying conditions. The analysis of 
the records is especially difficult when vibrations other then the murmurs 
are encountered and recorded. Considering the rapid strides made in the 
perfection of this instrument, however, the elimination of the remaining 
technical difficulties seems possible in the very near future. 

Split sounds, on the other hand, may be more accurately analyzed in 
some cases by the stethogram than by auscultation alone. At times the 
stethogram will aid the clinician in differentiating between a third heart 
sound and a diastolic murmur. Instead of the electrocardiogram, the jugular 
pulse may be recorded simultaneously with the heart sounds in these rec- 
ords. This is very useful in recognizing the difficult diastolic phases. 

Cautions in AMPCiricATiON a.nd Recoroinc. The physician in the field, 
who is not in constant contact with research workers who have had experi- 
ence in heart-sound recording, should be cautious in the purchase of this 
new sound equipment and in the interpretation of the records obtained. 
Likewise, if the modern practitioner tries to acquire a knowledge of the 
technic of all the newer laboratory methods, he will find that he has little 
time left to maintain or increase his skill in the older methods of physical 
diagnosis. After all, the machinery of modern medicine is only an aid 
to our special senses and can never entirely replace them at the bedside. 
We learn the nature of certain puzzling signs through the use of special- 
ized instruments; and if we are alert, profit by this experience. Conse- 
quently the more often wc use them, the better equipped we become to 
arrive at correct diagnoses unaided. 
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Careful attention should be paid to the lungs in the examination of 
every cardiac patient. Rales may appear at the bases in beginning conges- 
tive failure. Pulmonary congestion, on the other hand, may occur suddenlv 
and be accompanied by cough, frothy, blood-tinged sputum, dyspnea, and 
cyanosis. Numerous fine riles may. be heard all over the chest, and these 
may quickly develop into coarse bubbling rales if fluid continues to be 
poured out into the pulmonary ah'eoli. 

Infarction of the lung following oedusion of the branches of the pul- 
monary artery by an embolus or thrombus often complicates heart dis- 
ease. When the infarct is small, no signs or symptoms appear; where a 
larger area is involved, signs are present, depending on the location and 
size of the vessel that is occluded. If the lesion is near the outer lung 
margin in contact with the chest, an impaired percussion note may be 
demonstrated and a friction mb may be heard over the same area. In these 
cases a few localized rales can usually be detected, and the patient may 
complain of pain at this site. A cough productive of bloody sputum and 
an increase in the dyspnea may direct the attention of the physician to the 
lung fields. Many times, however, pulmonary embolism and thrombosis 
are unsuspected and consequently undetected until revealed at necropsy. 
In the course of congestive failure, hydrothorax is not uncommon. It is 
usually right-sided, owing to the greater likelihood of obstruction of the 
right azygous vein. Careful examination of the back of the chest of ever)* 
cardiac patient, particularly those showing an increase in dyspnea, is 
important so that large pleural collections will not be missed. 

In the e;:amination of the abdomen of the cardiac patient, the upper 
right quadrant is first carefully palpated for hepatic enlargement. Pain in 
this area may be the presenting complaint, for sudden distention of the liver 
capsule by congestion causes marked discomfort whereas if the increase 
in the back pressure is gradual, no symptoms may appear. Pulsation of the 
liver accompanies tricuspid regurgitation and is rare. Accumulation of fluid 
in the abdomen occurs in congestive failure (see Fig. 2). Asdtes may be 
present early in cases of chronic constrictive pericarditis, particularly in 
children (page 181), The spleen is enlarged in subacute bacterial endo- 
carditis and is a valuable finding to add to the record where a differemial 
diagnosis is sought between this disease and a recurrence of rheumatic 
infection. Abdominal pulsadons are common, especially In women, but the 
diagnosis of abdominal aortic aneurysm requires the palpation of a definite 
mass showing expansile pulsation (page 485). 

Examination of the extremities will furnish valuable data. Pulse dif- 
ferences should always be searched for. Clubbing of the fingers and toes 
may occur in subacute bacterial endocarditis. When associated with cya- 
nosis, clubbing usually points to a diagnosis of congenital heart disease (sec 
Fig. 124). The elbows, ankles, wrists, and knees should be carefully in- 
spected for evidence of rheumatic nodules (see Fig. 54). The appearance 
of these small subcutaneous nodes often aids In the diagnosis of the 
raatic state. All reflexes should be tested. Signs pointing to a syphilitic 
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infection of the nervous system may throw light on the nature of an aortic 
lesion when the etiology is in doubt. The legs should be carefully inspected 
for the presence of edema. 

ROENTGEN METHODS IN DIAGNOSIS 

While a careful history and physical examination, followed by the cor- 
rect evaluation of all symptoms and signs elicited, should enable the physi- 
cian to manage properly and efficiently the majority of cardiac patients, 
whenever possible at the end of the clinical examination, when diagnostic 
impressions have been recorded, a roentgen study should be made.®-® 
This extends the power of inspection a little deeper and comprises the 
last part of the physical examination of the cardiac patient. It may only 
confirm the diagnosis. However, in doubtful cases, especially where the 
difficulties of physical examination have been increased by such conditions 
as obesity, emphysema, or pregnancy, the roentgen examination furnishes 
additional information of great value. 

Before any drawings of the heart outline (otthodiagrams) or roentgen 
films of the chest (roentgenograms) arc made, a great deal of information 
concerning the heart and great vessels can be obtained by fluoroscopy. 
The size and shape of the heart can be seen at a glance. By turning the 
patient in various positions, all the cardiac chambers may be studied and 
their pulsations noted. The pulmonary fields are open to inspection, and 
engorgement can be detected, while the size, density, and course of the 
aorta can be determined. Today all of this data is added to the patient’s 
record by the clinician who has invaded the field of the roentgenologist to 
the extent of making his own fluoroscopic examinations and orthodiagrams. 
It is therefore possible for the entire cardiac study to be completed before 
the patient leaves the office. 

Some clinicians still prefer to take roentgenograms with the patient in 
various positions and to study these later for abnormalities of cardiac size 
and shape. To be satisfactory for this purpose, roentgen films must be 
taken with the tube at a distance of at least seven feet from the patient’s 
chest. In this W’ay only parallel rays from the tube are used and distortion 
of the cardiac sUhovette is avoided (Fig. 8). The nearer the tube h moved 
to the patient, the greater will be the distortion of the cardiac shadow. At 
a distance of seven feet or more, the rays from the tube are practically 
parallel, but an exact reproduction of the heart size on the film is not 
obtained. The percentage of error, however, is negligible, and the method 
is suited for clinical purposes.®” 

The orihodiagram, on the other hand, has many advantages. To begin 
with, it is much less expensive. The equipment necessary consists of a 
fluoroscope properly fitted with a few special attachments for making 
orthodiagrams (Fig. 9) and the supplies (parchment tracing paper, planim- 
eter, copying pencils, and slide rule) for making and calculating the ortho- 
diagramsd®^ True cardiac size is obtained, for here the tube is moved by 
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Fic. 9. The oitbodiagraphic method. A. FJuoroscope with orthodiagraphk attach- 
ment. (Courtesy Westinghouse X-Ray Corporation.) B. The orthodiagram. C. Piagrant 
illustrating the principle of projection. Parallel ray* are obtained hy moving the tube 
and no distortion of the image results. 
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the operator and a small beam of parallel rays, controlled by a shutter ii 
used to illuminate the cardiac border. Experience reduces the incidence* ci 
technical errors. Finally, it ts desirable that the clinician «ho makes the 
physical examination should also carry out the roentgen studv. In this wav 
he can check his findings at once and in addition to determining accurately 
cardiac size, he sees the heart contour in the various positions and can 
dosely study cardiac contractions. Valuable data not obtainable at the 
initial examination may be furnished by a series of studies made on the 
same patient by the same observer at intervals (sec Fig. 24). 



Ftc. 10, Diaitrain Jlliuiradng the effect of reipiraiioR on cardiac posiiioo. The solid 
line represents inspincion. The broken line represents the position of the heart in 
fxpirauon. 

A number of factors inOucncc the size and shape of the normal cardiac 
silhouette obse^^'ed during fluoroscopic examination. U the respirator)' 
movements are forced, distortion of the shadow will result. Mlih deep 
inspiration (he heart becomes long and narrow; with deep c.rpirailon, short 
and broad (Fig. 10). The patient should, therefore, be instructed to 
breathe normally and slowly. In recumbencj', increase in the return volume 
o( blood cutetiug the heart wiU slightly widerv the shadow.^ while in the 
erect position a decrease in the return flow is apt to give a slightly smaller 
silhouette. If the standing position is used, all subsequent observations 
made for purposes of comparison should be carried out In this position. 

Fluoroscopy may be increased in value if the patient swallows barium 
paste during the examination. This outlines the esophagus and enables its 
relationship to heart and aorta to be determined (Fig. 11). 

In es'erj’ fluoroscopic examination of the heart, the patient should be 
studied in four standard positions: 

Anteroposterior Position. In this view the heart appears as a dcn<e 
shadow in the middle of the chest with the apex directed toward the left- 
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\\ide variations in cardiac shape may be seen to occur normally, and 
these will depend upon the body build. For example, if the diaphragm Is 
high, as in individuals of hypersthenic habitus, the heart will be elevated 
and will appear wider (Fig. I2A), while in the hyposthenic type, the 
diaphragm is low, and the heart assumes a central vertical Position 

(Fig. 12B). 

In the anteroposterior position, the upper curx’c of the right border 
(Fig. 13) follows closely the right sternal margin and is formed by the 
great vessels; in younger patients the superior vena cava usually ocaiplcs 


Flc 12. iRQuenee of bodili conformation on the cardiac position and shape. 

A The hj'persthenic tjpe The diaphragm is high. 

B. H)'poslhenic tjye The diaphragm h Ion (ptotic or drop heart). 

this position, but in older patients, the aorta is seen. In the latter instance 
an arterial type of pulsation is noted in the convex shadow of this region. 
The lower half of the right border, curving outward and downward to the 
cardiophrenic angle is formed by the right auricle. Rarely the inferior vena 
cava and cardiodiaphragmatic ligament become visible below’ the auricle. 

View'ing the cardiac silhouette in the anteroposterior position from above 
dow’nward on the left side, the first structure that attracts attention is 
the aortic knob forming a short cur\’e, conx'ex to the left. In older patients 
this may be quite prominent. The next small arc seen on the left border 
varies in its prominence in different patients and is formed by the pul- 
monar)’ artery’. It exhibits a lesser degree of arterial pulsation than is 
usually seen in the aortic area. The pulmonarj’ area may be quite convex 
and prominent in children and young adults, but this decreases with advanc- 
ing years. .A small portion of the left auricular appendage can usually be 
seen on the left border inferior to the pulmonary arterj’. Enlargement or 
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bulging in this region has considerable significance in rheumatic heart dis- 
case when mitral stenosis and left auricular enlargement are present. The 
left ventricle constitutes the remainder of the left border, amounting to 
nearly one-half of the total length. It is usually slightly convex outward and 



Ftc. IJ Fig. !4 

Fic. 13. Schematic diagram illustrating topography of the heart and great vessels with 
the patient in the anuropostmor position. 

Fic. 14. The topograph) of the heart with the patient in the right obhtjue position. 

curves sharply around the apex of the heart. At times an air bubble 5n the 
stomach may permit visualization of the inferior cardiac border (see Fig. 
103), but nearly always this part of the outline is lost in the subdiaphrag- 
matic shadows. The inferior cardiac border is composed of the left ventricle 
for a small distance in the region of the apex. The right ventricle makes up 
nearly one-half of the remaining distance to the sternum, while the tight 
auricle completes the inferior border. 
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Right Anterior Oblique Position. The examination is continued « ith 
the patient in the right anterior oblique position (sometimes called the 
first obhque or nght oblique position). Here the right shoulder remains in 

I oil ell wit rT t n ^ t^t. 1 ■ 




Fio 16. Diagra 


patieni m the left antenor oblique position, 
illustrating the topograph} of the heart and great >es«e!s with the 
patient in the lateral position. 


mately 40 degrees (Fig. 14). Standard degrees of rotation are unsatisfac- 
tory. It is best to turn the patient slowly until the cardiac silhouette, as 
shown in the figure, is seen to its fullest extent. The right or posterior 
border of the shadow is now composed of the superior vena cava, the right 
auricle, and the inferior vena cava. The anterior border is made up of the 
ascending aorta, the pulmonary' artery, and the right ventricle. The right 
anterior oblique position is most important where early mitral stenosis is 
suspected. The cardiac sUhoucUe in this position w ill then be altered by the 
encroachment of the left auricle on the rctrocardiac space (sec Fig. 1 1 ). 
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Left Anterior Oblique Position. In the left anterior oblique or the 
second oblique position, the patient’s left shoulder remains in contact 
with the screen and he is rotated to the right about 40 degrees. This posi- 
tion is particularly suitable for visualization of the aorta. The ascending 
portion can be clearly seen, the transverse portion less distinctly, while 
the descending portion may be followed until it merges with the vertebral 
column shadow. The anterior border of the heart in this position (Fig. IS) 
is formed by the aorta, the right auricle, and the right ventricle. The 
trachea may be seen at its bifurcation between the ascending aorta and 
the spinal column. This air-containing structure tends to obscure the 
transverse aortic arch. It is important to note that in the left anterior 
oblique position, all the chambers of the heart can be visualized. 

Lateral Position. For this view, the patient stands at right angles to 
the screen with the left shoulder forward and both hands behind the head. 
Here the anterior border of the heart (Fig. 16) is made up of the aorta 
and the right ventricle, while posteriorly, beginning below the arch, the 
border is made up of the pulmonary artery, the left auricle, the left ven- 
tricle, and at times, a portion of the inferior vena cava. The area between 
the back of the heart and the vertebral column, again visualized clearly 
in this position, is the retrocardiac space. It is usually clear and normally 
averages about 2 to 3 cm. in width unless the anteroposterior diameter of 
the chest is small, in which event it may be proportionately narrowed or 
entirely obliterated. A careful study of the retrocardiac space with the 
patient in the oblique position is most essential since both left atrium and 
left ventricle are posterior chambers and their enlargement may be 
detected by encroachments upon this area. 

Cardiac Size 

Cardiac hypertrophy, except in a few rare instances, means heart disease; 
consequently, it is of primary importance to determine the size of the heart. 
While percussion may furnish this evidence, roentgen studies are valuable 
in checking the result and in pointing out the degree of participation of 
the various cardiac chambers in the enlargement. A number of methods 
for measuring and recording the heart size are in use. Of course, the first 
impression as to the presence or absence of cardiac enlargement is gained 
at the rime of the fJuoroscopjc e.taminaoon. The relathnship between the 
size of the heart and the diameter of the chest is first noted. Later this 
cardiothoracic ratio may be calculated from the roentgen film or ortho- 
diagram. To obtain this figure from the orthodiagram, drop a perpendicular 
line of the chest, starting midway between the sternoclavicular Joints 
(Fig. 17). At right angles to this line, draw the transverse diameter of 
the chest, tangent to the dome of the right diaphragm. The transverse 
diameter of the heart is obtained by adding RhI (greatest extension of 
the heart to the right) and LM (greatest extension of the heart to the left). 
If this figure vs divided by the transverse diameter of the chest, the result 
will be the cardiothoracic ratio. The normal value is O.S, but values in 
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excess of this arc not in thcmschcs indicative of cardiac enlargement 
Alterations in the heart position (Fig. 10) and differences in IhxJv build 
(Fig. 12) ^vill cause the catdiothoradc ratio to show wide variations. 

The most valuable criterion in estimating cardiac enlargement is the 
cardiac area of the onhodiagram. In measuring this surface, the antero- 
posterior view must be completed by drawing arbltrarj- lines to represent 



Fie. 17. A norenat orttiodtagram. (For expUnation text.) 

the upper and lower cardiac borders. It U then possible to determine the 
number of square centimeters in the area by the use of a planimeter 
(Fig. 18A). The result can be compared to the predicted value obtained 
from tables of Hodges and Eyster and the percentage of deviation from 
the normal noted. Early cardiac enlargement may be deteacd in this 
manner. Normal transverse diameters based on the age, heiglit, and weight 
have likenisc been estimated and should be included in all cardiac studies, 
A cardiac slide rule made up from the Hodges-Eystcr formulae (Fie. ISB) 
is available, and is useful in quickly obtaining the predicted cardiac area 
and transverse cardiac diameter of any adult patient. 

Various diagonals to connea pmnts on the orthodi.ipram have been 
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recommended by differeni workers as a guide lo the enlargement of the 
individual chambers of the heart. It is necessary to place certain markings 
on the cardiac border during the fluoroscopic examination before these 
diagonals can be drawn (Fig. 17). The point (A) on the right cardiac 
border designates the junction of the superior vena cava and the right 
auricle, (B) the right cardiodiaphragmatic angle, (C) on the left border 
marks the junction of the auricular appendage and the ventricle. Inciden- 
tally, point (C) is not always easy to locate. It requires close inspection 
along the left border during the fluoroscopic study to discern the dividing 
pdnt or fulcrum where the type of pulsations changes. 

When these points aie marked, the orthodjagram is traced from the 
screen on parchment paper and placed on a drawing board. B and C are 
connected. A ruler is placed parallel to the line BC and tangent to the 
lower end of the cardiac border. The point tvhere the border touches the 
ruler is marked D. Tliis approximates the cardiac apex. The following lines 
are now’ drawn; AB, this is the chord of the right auricle; AD, this is the 
long diameter of the heart. A perpendicular line from PP' to C(SC) repre- 
sents the left auricle. Other perpendicular lines are drawn from the 
midline of the chest to the most distant points on each cardiac border 
(RM and LM). Next connect the points C and D. This distance is known 
as the chord of the left ventricle. Now connect B and D. This is the chord 
of the right ventricle. A perpendicular from the line CD to the outermost 
part of the left ventricle is now drawn and marked N. This represents the 
rise of the left ventricle. A similar perpendicular from AB to the right 
auricular border is drawn and marked 0. This represents the rise of the 
right auricle. To measure the width of the great vessels in the supracardiac 
shadow, perpendicular lines arc drawn from the midline of the chest to 
points of farthest extension to the right (1) and lo the left (2). The sum 
of these should not exceed 7.S cm., but (he value will vary depending on 
age, build, and amount of tortuosity of the aorta. 

The aorta may usually be measured in the right and left anterior 
oblique positions, at which time the diameter may be marked on the 
screen with the patient rotated to the angle giving the greatest visibility 
and using the smallest possible pencil of parallel rays from the tube. In 
the anieropostenos- po$itioa, the aortic diameter at the beginning of the 
descending portion may be obtained by using the procedure recommended 
by Kreuzfuchs. This method is based on the anatomic fact that the right 
side of the descending aorta in the region of the aortic knob parallels the 
left side of the esophagus. As the patient swallows barium paste, the left 
side of the barium column and the left border of the aorta are marked 
on the screen (Fig. 11). From this measurement 3 mm., representing the 
width of the esophageal wall, is deducted. 

Characteristic Orthodiagraphic Chances 
Certain types of heart disease, especially those associated with valvular 
lesions, alter the orthodiagram in a characteristic manner. In mitral regurgi- 
tation there may occasionally be noted an outward pulsation in the region 
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of the left auricle, on the left cardiac border occurring during cardiac 
systole. The orthodiagram will show enlargement to the left and downward 
of the left ventricle (Fig. 19). 




Mitralization. In mitral stenosis, the cardiac silhouette shows charac- 
teristic alterations. The thin-walled left auricle, responding to the strain, 
enlarges, and the region occupied by this structure on the left cardiac border 
becomes more conspicuous. At the same time, increased pressure in the pul- 



Fic. 21. Advanced mitral stenovis and 
regurgitation. 


monary circuit causes bulging of the region occupied by the pulmonary 
artery just above the auricular segment. The result (Fig. 20) is a straighten- 
ing of the whole left border of the heart. This is spoken of as mitralization. 
The effect is further accentuated by a decrease in the size of the aortic knob. 
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Progress m the mitral lesion tends to reduce the amount ol blood tntetln' 
the left ventricle; consequently, this chamber does not increase in size- 



Flc. 32 AcJtanced mitral stenosif Not« the bul^ on (he right cardiac border rauseJ 
by the dibtation o( the left auricle. 



in some cases even becomes smaller. Since both left auricle and left ten* 
trieJe occup}' posterior positions, early changes may be detected by turning 
the patient and noting encroachments on the retrocardiac space in either 
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the right oblique or lateral views (Fig. 11). The enlargement of the left 
auricle in mitral stenosis may be seen in the upper and middle thirds of 
the rctrocardiac space. When there is an accompanying mitral regurgita- 
tion with left ventricular enlargement, the lower third of the rctrocardiac 
space is hfceu'/sc narrowed by the increase in size of the fe/c ventriefe. In 



C. June, {937 D Maj', 1938 

Fic, 24. Serial oriho()iJ^ran» from a case of rbeumatic heart disease with regurgi- 
tation and stenosis at mitral and aortic \al\es. Note progiessi\e increase in cardiac size 
over a period of four jears. 


advanced cases with generalized cardiac hypertrophy, the entire retro- 
cardiac space may be obliterated. 

A greater degree of mitral stenosis and regurgitation causes the heart 
to assume a triangular shape (Fig. 21). This is caused by the combined 
effect of the two lesions. The whole of the left border shows mitralization, 
but in addition there is enlargement of the heart to both right and left. 
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At times in advanced mitral stenosis, the left auricle may become so Uirre 
that It may be seen extending beyond the right cardiac border (Fig 22 ) 
Aortic regurgitation produces left ventricular enlargement (Fig’ 23 ). 
Other conditions such as aortic stenosis and hypertension place a strain on 
the left ventricle and are accompanied by similar alterations in the cardiac 
silhouette. The aortic knob becomes more prominent, and the puUatiom, 
m aortic regurgitation mill be seen to have an increased excursion. In 
addition to these changes, in patients with syphilitic aortitis and aonic 
regurgitation, the aorta may show considerable increase in density. If the 



Fig 25 Large pericardial effusion. 


patient is viewed in the left lateral position, the increased size of the ven- 
tricle will be indicated by the degree of encroachment on the reircxrardiac 
space. In this position, the left ventricle occupies the lower two-thirds of 
the posterior border, consequently slight variations in its size may he 
detected. 

Combined aonic and mitral lesions alter the cardiac silhouette in pro- 
portion to their relative severity. Usually all chambers are enlarged 
(Fig. 24). The left ventricular size is always increased and rotation of the 
patient to the right oblique position show's a marked degree of obliteration 
of the retrocardiac space by the dilated left auricle. .... 

Lesions of the tricuspid valve are rare. The clinical diagnosis of tn- 
cuspid regurgitatiori is difficult, but fluoroscopically it may be suspected 
when an unusual degree of pulsauon coinciding wi^ ventricular systole is 
noted along the right auricular border, accompanied by pulsation of the 
superior vena cava. Stenosis of the tricuspid valve, another rare lesion, 



APPROACH TO THERAPY 


41 


produce right auricular enlargement with some dilatation in the region of 
the superior vena cava. 

Large effusions into the pericardial sac produce a t>T>ical alteration of 
the configuration (Fig. 2S). This is known as the “leather water-bottle” 
shape. Smaller effusions may be seen in the dependent position of the sac 
with the patient in the upright position. Alterations should be searched for 
just above the diaphragm where the angle between the liver and the peri- 
cardium may become acute. In pericarditis with effusion close inspection 
of the borders of the cardiac silhouette will show decreased pulsations. As 
the fluid accumulates further, the pulsations may entirely disappear and 
the usual cardiac outline may be obliterated. Care should be taken not to 



A B 


Fic. 26. Calcium deposits m the aortic \al\c. (Marked by arrow.) This pauem 
was a male of 56 who gave a history of several attacks of acute rheumatic infection in 
childhood. A. Fight anterior oblique position. B. left anterior oblique position 

mistake the dilated heart with feeble pulsations for this picture of peri- 
cardial effusion. When in doubt, roentgen films taken both in the upright 
and recumbent positions may be helpful. In recumbency, it will be noted 
that the heart becomes globular in shape ondng to a more even distribution 
of the fluid contained within the pericardial sac. 

Chronic pericarditis should be suspected when the cardiac silhouette is 
smaller than one would expect to encounter considering tlie severity of the 
clinical signs (see Fig. 82). In this type of heart a diminution in the puls.i- 
tion is likewise a characteristic feature. 

Roentgen films, particularly the lateral and oblique views, may sliow 
calcium deposits, and these will be of great assistance in the diagnosis ^ 



42 MANAGEMENT OF THE CARDIAC PATIENT 

(Fig. 26). Fixation may be demonstrated in chronic mediastinopcricardills 
by taking roentgenograms in various positions and noting the shift of the 
cardiac border. 



Fig. 27 Fic, 28 

Fic 27. Congenital dextrocardia. Thij patient %tat a child of 10 rvho presented in 
addition the tjTncal signs of an established mitral stenosis. Note the cardiac enlarge- 
ment and ttiitralization. 

Fig. 28, Patent ductus aricoosus 

Congenital cardiac defects occur in a variety of combinations. A careful 
analysis of the contour of the orthodiagram and a consideration of the 
findings on physical eKamtnaxion will often enable the physician to diagnose 
correctly the type of congenital abnormality present. True congenital dex- 



trocardia (Fig. 27) presents no difficulty. Patent ductus arteriosus In some 
cases may cause no alteration in the cardiac silhouette. If the lumen of the 
communication is large, cardiac size will be increased (Fig. 28), and a 
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prominence will be noted in the region of the pulmonary artery with 
increased piiisaiions over this area. In stenosis of the pulmonary valve, 
increase tii the size of the ri^tt ventricle is common. 'I'his tends to elevate 
the apex of the left ventricle, producing a cardiac configuration resembling 
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usually be demonstrated only by means of a satisfactory roentgen film 
(see Fig. 128). 

^Ieasurements of the aorta arc occasionally of importance to the dlnidan 
in diagnosis. In syphilitic aortitis, the early changes can be detected only 
by loentgtn esammation. Experience in the fluoroscopic method increases 
the ability of the clinician to recognize these differences in aortic density. 
In syphilitic aortitis, the aorta may appear on the right cardiac border or 
the aortic knob may be prominent and the changes in the aortic wall may 
produce a wider range of pulsations. Portions of the aortic wall may weaken 
early in the process and local bolgings may be seen fluoroscopically long 
before they can be recognized clinically. The aorta should be studied care- 



Fic. 31. Ortbodiagram of a paurnt suffering from sj'philitic cartliosajcular diseaic 
^tortic regurgiution s^as present. Note aortic dilatation and cardiac enlargement. TTie 
aortic measurement recorded below waS made with the patient in the right anterior 
oblique position. 

fully in all positions in suspected cases. The most common site for aortic 
aneurysm is in the ascending arch near the base of the heart (Figs. 30 
and 31). These aneurysms arc usually associated with aortic regurgitation 
and left ventricular enlargement. Where the aortic valves are not affected 
by the syphilitic process and where the mouths of the coronary arteries 
escape, even large aneurysms may not cause any change in the cardiac 
size or shape. Aneurysms of the transverse arch of the aorta (Fig. 32C). 
by pressure on neighboring structures, may cause cough, hoarseness, oi 
dysphapa. Indentation or displacement of the barium-filled esophagus 
by the dilated transverse arch may be readily demonstrated. Serial ortho- 
diagrams are useful in following changes in the aorta during treatment. 

In hypertension the aorta becomes prominent, assumes a position on 
the right cardiac border where increased pulsations can be noted syn- 
chronous with ventricular systole. At the same time, cardiac hypertrophy 
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Fjo. 32. Syphilitic cardioMscular ili>ease. 

A. Aneur)’sm of ascending aorta and innominate. 

B. Fusiform aneurysm descending aorta. 

C. Aneurysm ascending and transverse arches. 

D. Same as C four months later. A fatal hemorrhage took place into pleura! cavity. 



Flc, 33, Hypertensitc rardiotascular disease. 



■to management of the cardiac patient 

IS seen (Fig. 33). In the presence of advancing sclerosis of the aorta areas 
ol density corresponding to calcified areas may be detected (Fig. 34) 

It must be kept in mind at all times that serious heart disease ma’v be 
present ^Mth no alterations in the size or shape of the cardiac silhouette 
this IS true m some cases where coronary sclerosis exists as the single 
lesion, although following occlusion, enlargement is quite apt to develop 
In fluoroscoping all cases that give a histor>' of previous coronarx’ occlu- 
sion, a close watch should be kept for unusual bulgings in the cardiac 
outline suggestive of cardiac aneurysms (Figs. 35 and IJO). 



Fic. 54, Arter»oscl«rot»c aortitis with calcification. 


Study of the heart action as a whole during fluoroscopy gives valuable 
information. Auricular contractions precede the ventricular by O.lO to 0.20 
second, but this difference can seldom be appreciated by inspection of the 
silhouette. However, in cases of heart block, auricular contractions may be 
clearly seen to precede the ventricular contractions. The aorta and pul- 
monary artery are prominent during cardiac systole and stand out dis- 
tinctly on the left cardiac border. Exaggeration of this movement is seen 
in some pathologic conditions such as aortic regurgitation and hyperten- 
sion. The whole heart may be seen to have increased excursions in patients 
suffering from hyperthyroidism. However, it is important for the beginner 
to remember that the character and the extent of the cardiac put!?A- 

TIONS OBSERVED FLUOROSCOPlCALLV SHOULD NE\XR BE TAKEN AS AS INDE.K 
OF CARDIAC FUNCTION. Weak contractions are encountered in patients suffer- 
ing from myocardial insufficiency but may also be seen in normal patients 
who are obese and ha%’e high diaphragms with so-called transverse hearts. 

In addition to the roentgen film or leleoroentgenogram and the ortho 
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diagram, another method of study has recently been perfected. By means 
of a grid that moves at a definite rate as exposures are made, shadows are 
obtained that reveal the maximum and minimum excursions of the cardiac 
borders. This is known as a kymogram. It requires specialized technical 



methods and is generally employed by those possessing special roentgeno- 
logic training. 


ELECTROCARDIOGRAPHY 

The electrocardiograph Is an ovustanding example of the usefulness of 
the laboratory in clinical medieme. Invented and perfected by the com- 
bined efforts of many laboratory rtorkers over the course of half a century, 
it has proved ^yorthy of the high place it holds in medical practice, and 
every physician should possess a knowledge of at least the futidamcntal 
principles of the method. 

The electrocardiogram should always be interpreted in the light of the 
clinical findings. The physical methods of diagnosis properly applied 
usually yield more abundant evidence than the electrocardiograph; for 
just as the physical examination may be negative in some cases of advanced 
coronary disease, or the neurologic signs produced by some brain tumors 
insignificant, so the electrocardiogram may be negative in the presence of 
such serious conditions as angina pectoris or subacute bacterial endo- 
carditis, The graphic method of electrocardiography, after all, only shows 
the origin and distribution of the impulse for cardiac contraction. It locates 
accurately an abnormal origin of the impulse and detects the site of any 
disease process that interferes with its spread, but it gives no clue as to the 
nature of the disease. 

Arrhythmias. A knowledge of the cardiac arrhythmias can be very 
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quickly gained by a study of the alterations they produce in the elecuo- 
cardiogram. In fact, introducing a greater accuracy of diagnosis into the 
held of the irregularities was an initial task successfully and quickiv com- 
pleted by those working with the electrocardiograph. The physician was 
soon able, through the knowledge gained from the study of the electro- 
cardiogram, to diagnose unaided nearly all the cardiac irreguiarhies. In 
some instances, the instrumental method must still be called upon to render 
the final opinion. For example, if a sinus arrhythmia, a benign condition in 
Itself, is accompanied by frequently recurring premature beats or extra- 
systoles, the differentiation from auricular fibrillation may be difficult. If 
premature beats alone are obsers’cd and diagnosed clinically. It is still 
desirable to have an electrocardiogram; then their point or points of origin 
may be determined with accurac}'. If they arise from more than one 
focus, this fact will be shown by the tracing, in which event, the C-xtra- 
systoles are more apt to accompany organic myocardial disease. Further- 
more, any additional changes that may be encountered in the elearocar- 
diogram may shed more light on the diagnosis. 

Infection, When cardiac infection is suspected, the electrocardiogram 
IS invaluable. In some cases it will furnish the only positive evidence upon 
which a diagnosis of acute myocarditis can be based. For example, if an 
inflammatory process involves the conduction system of the heart, delay 
in the transmission of the contraction impulse may occur. At times the 
impulse may be completely blocked, but usually the changes produced In 
the tracing are slight and transient. If these are detected in the absence of 
cardiac enlargement or other decisive clinical signs, the electrocardiogram 
becomes a valuable aid in establishing the diagnosis and instituting proper 
therapy. 

Paroxysmal rapid heart rates arc often puzzling. Although the physi- 
cian, unaided, can usually make the correct diagnosis at the bedside, the 
electrocardiogram can be a great help at times. For c-xample, in paroxysmal 
tachycardia, the electrocardiogram shows whether the paroxysm is of 
auricular or ventricular origin. The ventricular variety is much more 
serious from the standpoint of prognosis and is more apt to be assodated 
with heart disease. The early recognition of the presence of ventricular 
tachycardia may serve as a warning, lor it often precedes the onset 
ventricular fibrillation. The electrocardiogram is also useful in the diagnosis 
of auricular flutter, particularly where high degrees of block are present, 
making an accurate clinical diagnosis difficult. 

Essential Hypertension. In the course of essential hypertension, evi- 
dence of cardiac changes should always be sought in the electrocardiogram. 
If myocardial damage is suggested, the regime of treatment should be 
altered accordingly to lessen the strain on the cardiac rescr\-e. 

In angina pectoris a positive electrocardiogram may be valuable 
when this diagnosis is in doubt, although many times the tracing in angina 
is negative. Electrocardiograms taken during an attack of anginal pain, 
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following exercise, or induced anoxemia may show slight alterations in the 
form of a graph that was previously normal and furnish the necessary 
objective evidence. 

Drug Effects. Drugs alter the appearance of the electrocardiogram. 
As we would expect, digitalis produces the most marked and characteristic 
change, and the action of increasing doses is reflected in the rate, rhythm 
and form of the individual waves. Consequently, the electrocardiogram is 
very valuable in giving warning of approaching toxic symptoms that not 
infrequently occur during the administration of this drug. When quinidine 
is indicated in an attempt to restore normal rhythm in cases of auricular 
fibrillation and flutter, its action can be carefully watched by frequently 
repeated electrocardiograms. 

Valvular Lesions. Occasionally in puzxling cases where valvular lesions 
are present, the electrocardiogram may act as a final court of appeal. For 
example, when pulmonary stenosis is suspected, the diagnosis is much 
more likely to he correct if the tracing shows a right axis deviation. Aortic 
stenosis is characterized by a left axis deviation. The auricular changes 
that accompany mitral stenosis often place their mark on the P-waves of 
the electrocardiogram. It is readily seen that these various signs may 
become useful when the clinical signs are inconclusive. 

Myocardial Disease, While the earlier field of usefulness of the electro- 
cardiograph was the analysis and classification of the various arrhytlimtas, 
in recent years the detection of myocardial disease has been its most 
important function. In no other condition is the electrocardiogram as 
valuable as in coronary tlirombosis. With the use of the new chest leads, 
the diagnosis of acute myocardial infarction can be made with certainty 
in over 90 per cent of the cases. Occlusion of one of the main coronary 
arteries or any of its branches produces characteristic changes in the form of 
the electrocardiogram many times when the remainder of the cardiac exami- 
nation is entirely negative. The alterations that appear arc transient, and 
the electrocardiographic picture may change from day to day; consequently 
frequent tracings are necessary in guiding the therapy in any case. In 
spite of the great service rendered by the electrocardiograph in this condi- 
tion, it must be stated that the very small percentage of the cases giving 
the typical clinical history of coronary thrombosis In which the tracing is 
negative should always be treated on the basis of the cJinical findings. 

The conclusion can be drawn that the electrocardiographic tracing is a 
valuable supplement to the examination of every cardiac patient. It is an 
aid in the diagnosis of the arrhythmias, a guide to the administration of 
drugs and reaches its peak of usefulness, often when other methods of 
diagnosis fail, in the detection of coronary thrombosis. A full discussion of 
the fundamental principles of electrocardiography and a detailed study of 
the normal and abnormal electrocardiograms for the reader who is not 
familiar with the form of these curves will be found in Chapter 24. 



B 

Fic 36 Estimation of the arterial blood pressure by the ausculutorj method. 

A. Position of the stethoscope in relation to the brachial artery. 

B. The apparatus and technic (Couite^ of the Taylor Instrument Company). 
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SPHYGMOMANOMETRY 

Most of the models of blood pressure instruments now on the market 
are satisfactory and are becoming sufficiently rugged in construction to 
stand the strain of long usage (Fig. 36B). Errors under five mm. in clinical 
models that receive ordinary care should not cause alarm. More often 
wide differences m readings are due to the technic used by the observers. 
Recently, the committee for the standardization of methods of taking 
blood pressure readings appointed by the American Heart Association and 
by the Cardiac Society of Great Britain and Ireland have published sug- 
gestions in an attempt to standardize the method of taking and recording 
the blood pressure readings.^^* These suggestions, summarized below, 
should be given careful consideration by every practicing physician;* 

1. The equipment should be kept in good condition and calibrated at yearly intervals. 

2. The patient should be comfomWj seated MJth the arm free of constriction and 
lupporied at heart level on a smooth surface. If the reading ate taken m any other 
position, notation should be made. 

1. A standard cuff with rubber bag 12 to 11 cm in widili should be used. The rubber 
bag should be applieil to the inner aspect of the arm one inch above the ante cubital 
space. Neither bulging nor displacement of the cuff should occur on inflation. 

4. Palpation should always be used to check results. The pressure m the cuff should 
be quickly increased in steps of 10 mm. of mercury unu! the radial pulse ceases, anil 
then allowed to fall rapidly. If the radial pulse is felt at a h{|her level than that at 
which the auscultatory sound is heard, the palpatory reading should be accepted as the 
systolic pressure} otherwise the auscultatory reading should be accepted. 

3. Ifi making auscultatory readings, the stethoscope should be placed oier the pre- 
viously palpated brachial artery in the ante cubital space (Fig. 36A), not m contact 
with the cuff. No opening should exist betiveen the lip of the stethoscope and the skmi 
this should he accomplished with the minimum of pressure possible. The hand may he 
pronated or supinated according to the position yielding the clearest brachial pulse sounds. 

6. To obtain sjsiolic pressure, inflate to a pressure about 30 mm. above the level at 
which the radial pulse can be palpated. The cuff should then be deflated at a rate of 
from two to three mm. of mercury per second The level at which the first sound 
regularly appears should be considered the systolic pre»ure unless, as already described, 
the palpatory level is higher, in which event, the palpatory level should be accepted 
This should be noted. 

7. With continued deflation of the cuff, the point at which the sounils suddenly 
breome dull and niutHed should l>e known as the diastolic pressure If there is a difference 
between that point and the level at which the sounds completely disappear, the American 
Committee recommends that the latter reading should be regarded also as the diastolic 
pressure. This should be recorded in the folloivmg form. RT (or LT) 140/80-70 or 
140/70-0. If these two levels arc identical, the blood pressure should be recorded as 
fallows' 140/70-70. The cuff should be completely deflated before a further determina- 
tion is made. The British Committfc believes that except in aortic regurgitation, it is 
neatly always possible to decide the point at which the change occurs and this is the only 
reading that should be recorded. 

These specific recommendations should be carefully followed. Certain minor points 
likewise descrie consideration. Either mercurial or aneroid instruments arc capable of 

* Reprinted by permission of the editor of the Journal of the American Medical 
Association. 
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tally as well as physically at case. This prtxicdure is most useful in experi- 
mental studies when an accurate standard level is desired. Objections to 
its use in ordinary practice are obvious. 

At the time of the first examination of the patient, the blood pressure 
of both arms should be taken, since the two may be different. In the 
presence of unexplained high pressure in the brachial artery, blood pressure 
in the legs should be estimated, for in tliis manner conditions such as 
coarctation of the aorta may be detected. 

Blood-pressure readings vary with age, but the often quoted rule that 
the blood pressure should be 100 plus the age gives values that are too 
high. A systolic pressure consistently above 150 mm. of mercury should 
be considered abnormal at any age. The systolic blood pressure readings 
of normal adults usually vary between 90 and 140 mm. of mercury. 

The diastolic blood pressure is normally between 60 and 90 mm. of 
mercury. It can only be determined by the auscultatory method, is a 
much more important reading, and shows less variation than the systolic. 
When the diastolic reading of a patient is 120 or over on successive visits, 
the prognosis may be considered poor. 

The pulse pressure is the difference between the systolic and diastolic 
pressures. It varies between 40 and 70 mm. of mercury. High values (70 
to 120 mm.) arc found in hypertension and aortic regurgitation. Low 
values occur in aortic stenosis, Addison’s disease, shock, and chronic con- 
strictive pericarditis or acute cardiac tamponade from any cause. When 
the pulse pressure varies from beat to beat, pulsus altcrnans may be 
the cause. This is a very important sign that generally points to a poor 
prognosis. However, during paroxysmal tachycardias, alternation of the 
pulse does not have the same significance. If alternation is observed when 
the pulse is slow, further cUmcal examination usually reveals other signs 
of advanced myocardial disease. 

Blood pressure in females will average 10 mm. lower than In males of 
the same age and build. Since sleep causes a fall In the blood pressure, 
the morning readings may be lower than those taken in the evening. 
Respiration and change in position both influence blood pressure to a 
slight degree. 

The blood pressure, as visually recorded, refers to the brachial artery 
pressure. Readings taken at other parts of the body will be found to 
vary with the size of the vessel and its position. Normally the pressure in 
the femoral artery is greater than the pressure in the brachial. The reverse 
is true in the presence of coarctation of the aorta. Changes in outside 
temperature may affect the blood pressure, and the reading may likewise 
show considerable variation when cold is locally applied. This fact has 
been made use of in the early detection of individuals predisposed to hy- 
pertension, who usually show an abnormal response in the blood pressure 
when an extremity is immersed in ice xvater for a minute (page 298). 

The blood pressure may be estimated by the oscillometric method. The 
use of this instrument enables the physician to acquire additional informa- • 
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tion m regard to the character of the arteries of the extremities. The oscil- 
lometer, a triangular metal box, is fitted with a special cuff containing two 
rubber bags. A dial with a movable needle records the oscillations of the 
blood vessel wall, while a small aneroid manometer registers the blood 
pressure level at which they appear and disappear. The number of spaces 
covered by the excursion of the needle is charted for each blood pressure 
level. This is known as the oscillometric index. 

Venous Pressure 

Determination of the venous pressure is not a new procedure. Two 
hundred years ago Hales measured it by connecting a vein directly to a 
vertical glass manometer tube. The amount of attention that has been 
given to the question of venous pressure in the past decade and the 
various methods, both direct and indirect, that have been devised for its 
determination indicate a renewal of clinical interest in the subject. Venous 
pressure may be measured indirectly by determining the amount of air 
pressure necessary to collapse a superficial vein or directly by inserting 
into the vein a needle connected with a manometer. The direct method U 
simpler, more accurate, and less time-consuming.*” A convenient ap- 
paratus (Fig. 37A) consists of ( 1 ) an 18-gauge needle, (2) a special 
adapter, (3) a 20-cc. syringe, and ( 4 ) an upright manometer tube with a 
4 mm. bore graduated in centimeters. It can be readily assembled and the 
technic of its successful operation is not difficult to learn. 

Before the venous-pressure determination is made, the patient should 
rest in recumbency on an examining table without a pillow for IS minutes. 
During this time the apparatus may be sterilized in a shallow receptacle 
in 70 per cent alcohol. The patient’s arm is prepared in the usual manner 
with iodine and alcohol and then supported until parallel to an imaginary 
line in the mid a.xilla, which is approximately the right auricular level. A 
cuff of a blood-pressure apparatus is ne.\i placed around the upper arm 
and inflated to 20 mm. of mercury to make the arm veins prominent. The 
apparatus is assembled with the needle on one end of the adapter and the 
syringe on the other. The stopcock of the adapter must be kept parallel 
to the needle (Fig. 37B). As the needle enters the vein, blood may be 
drawn into the syringe for the laboratory and the air allowed to escape 
from the cuff of the blood-pressure apparatus. The manometer tube is 
now’ fitted into the adapter perpendicular to the arm and the stopcock 
moved to a position where it is parallel to the manometer tube. Blood 
w’ill at once start up the tube. Wheu the column has ceased rising, the level 
on the tube is read. This is the venous pressure. 

The venous pressure of normal individuals at rest in recumbency ranges 
between 4 and 12 mm. of water. Exercise causes an increased flow of 
blood to the heart, but in the absence of disease, the demand is almost 
immediately met, a greater discharge of blood into the arterial system 
takes place, and there is observed only a slight temporary rise in the 
pressure. If advanced heart disease is present, there is a high venous- 
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pressure reading after exercise, -which, if sustained, is indicative of im- 
pending cardiac failure. Departure from the normal venous-pressure read- 
ings on slight exertion is seen only In cases where the cardiac involvement 
is obvious. Venous-pressure readings rvill not prove valuable In gauging 
myocardial capacity in patients in whom congestive failure is absent. In 
other words, these readings cannot be used as tests for physical fitness. 

There is no relationship between venous pressure and arterial pressure 
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in the absence of congestive heart failure. The venous-pressure readings 
of 105 compensated cases of hypertension at the Philadelphia General 
Hospital were found to be within the normal range.^®'' 

Venous-pressure estimations arc valuable in diagnosis, prognosis, and 
treatment of heart disease. The first sign of beginning congestisx failure 
is elevation of the venous pressure or venous hypertension. In the differen- 
tial diagnosis of allergic and the so-called “cardiac” asthma, the readings 
arc helpful. In pneumonia cases, in which the physician is ever on the 
alert for signs of circulatory failure, venous-pressure readings are valuable, 
since they can detect an early overloading of the right heart. 

• Made bj the George P. Piiling and Son Company, Philadsliihia. 
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Single venous-pressure determinations, like single blood-pressure read- 
ings, are of little value. The venous-pressure trend, however, is significant. 
If the cur\-e of the readings shovvs an increasing venous hypertension, 
this IS evidence of the heart’s inabilit}' to move the blood from the right to 
the left side, and it precedes edema, cardiac dilatation, and reduction of 
urinarj* secretion. If the venous-pressure values show a clear-cut upward 
trend, iittlc hesitancy should be shown in resorting to venesection in 
order that the right heart may be at least temporarily relieved of part of 
its burden. Readings consistently over 2! mm. of water always indicate 
the need of venesection. After this procedure, the benefit may be reflected 
m the lowered values, and if sufficient myocardial reserve is present, the 
heart may respond to the decreased load and the circulation will be 
carried on with a greater degree of efficiency'. If in spite of venesecUon, 
the signs of congestive failure advance and the curve of the venous-pres- 
sure readings is upward, the prognosis is usually poor. On the other hand, 
if the readings show a steadily downward trend, clinical iroprovement 
may be predicted. Under such circumstances, venous pressure is valuable 
in estimating the myocardial capacity of the patient. 

An estimate of the venous pressure may be obtained in some cases by 
inspection of the external jugular veins. The height of engorgement in 
the neck veins with the patient in the erea position serves as a rough guide 
to the height of the pressure within. Xormally the veins of the neck are 
never full in this position. In congestive heart failure, they may stand out 
like cords (Fig. 51). In some patients the veins of the neck are difficult to 
see, in which event the veins of the hand may be used. Normally these 
veins are collapsed at the right auricular level, so observations made on 
the distance above this level where collapse takes place give a rough esti- 
mate of the extent of the elevation of the venous pressure. 

ADDITIONAL LABORATORY AIDS IN DIAGNOSIS 

Urinalysis. In addition to the routine urinalysis, a 24-hDur specimen 
should be collected each day and the amount measured and recorded if 
the patient is suffering from congestive failure. The intake-output charts 
should be kept until circulatory balance is again restored, since they 
enable the physician to gauge the efficiency of digitalis and diuretic therapy. 

Routine blood studies are essential. White-blood-cell counts arc 
valuable in estimatiog the severity and extent of the lesion as well as the 
progress in rheumatic infection, subacute bacterial endocarditis, and 
coronary occlusion. Serologic studies for syphilis are most helpful in 
establishing the etiology in doubtful cases. A positive serologic finding 
almost always indicates that syphilitic infection is present. However, a 
positive test does not localize the lesion and hence does not prove that 
the particular disease complex under consideration is luetic. Consequent!} 
the clinician must evaluate the posime serolog)’ in relationship to the 
whole clinical picture. The ioddence of false positive results is I per cent 
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or less when a careful worker cmploj's a standard technic and when the 
following diseases arc excluded: infectious mononucleosis, leprosy, malaria, 
relapsing fever, yaws, and trypanosomiasis. On the other hand, a negative 
report does not always exclude syphilitic infection because the sensitivity 
of the best technics in use today is capable of detecting syphilis in only 
about 80 to 90 per cent of the cases. In ocher words, 10 to 20 per cent 
of syphilitics w'ill yield false negative serologic reports. In the latter group 
of patients a provocative Wasserroann test may be helpful. 

Low-Gradc, Continuous Fever. Repeated blood cultures should be 
made w'hencver a low-grade, continuous fever is observed, particularly in 
the presence of an old rheumatic lesion. A large amount of blood may be 
required if organisms in the blood stream are The most common 

organism isolated from the blood in heart disease is a member of the 
Sireptococau t'iridans group. When a positive blood culture is obtained, 
the finding should be confirmed with one or two additional cultures. 
One patient brought to my attention had 16 positive cultures over a period 
of several weeks. Unless a special study is being made, it is preposterous to 
inflict so many tests on a patient whose prognosis is usually hopeless, 

Bacterial Endocarditis. It is likewise true that many cases of bacterial 
endocarditis remain undiagnosed, because the disease is not suspected. A 
blood culture, which often clinches the diagnosis, may not be made because 
the physician hesitates to undenake a procedure which appears to be 
outside his field. In practice, howet'er, the taking of a blood culture is about 
as difTiculi as taking a blood sample for a Wassermann examination or 
chemical studies. The following technic is recommended.* 

Prepare a etock of 10 per cent tolution of sodium citrate, place O.J cc. of the solution 
in as many flasks as may be needed. Plug %Mth cotton, dry and sterilize the containers 
in a hot air oten at t7i* C. for one boor and a half. This amount of citrate is sufficient 
to prevent coagulation of amounts of blood up to 20 cc. Apply iodine and then alcohol 
over the median basilic ^c^n Under aseptic precautions, remove 10 to IS cc. of blood, 
place in the flask and rotate the flask gently to insure uniform distribution of the 
anticoagulant. The sample is ibrn ready to be sem to the bacteriological laboratory. 
If the cotton plug is not removed from the citrate flask, no contamination will occur for 
at least two months. 

Sedimentation Rate. Many recent studies of the erythrocyte sedimen- 
tation rate have demonstrated that this property of the red blood cefis is 
often a valuable guide in the treatment of many forms of cardiac dis- 
ease.®®*- Since the technic is simple, it will repay the practitioner to 
add to his equipment the materials needed for carrying out this test. 

In RHEUaiATic carditis, the sedimentation rate is increased when activity 
is present and tends to become normal with improvement.®®* It is useful, 
therefore, both in diagnosis and in management. In coronary occlusion a 
decrease in the sedimentation rate indicates healing of the infarcted area.*^° 

* Suggested by Dr. S. Brandt Rose, Chief, Divblon of Bacteriology, Philadelphia 
General Hospital. This method is used routinely for the taking of over 1500 blood 
cultures per year. In the laboratory, 2 ec of blood is placed in melted agar and a pour- 
plate is made. The remainder of the blood is placed ui broth. 
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In these cases the test should be ronsidered along with other factors as a 
guide to the period of bed rest prescribed. 

In syphilitic heart disease, the sedimentation rate is increased and 
returns to norma! following specific treatment. In patients nho have aortic 
regurgitation of questionable origin, the test may be of value. For c.tample, 
at times we are unable to differentiate clinicaliy between an old rheumatic 
lesion, arteriosclerosis, and syphilitic aortitis when aortic regurgitation is 
noted as the single lesion in a patient in middle life. The sedimentation rate 
IS normal m the presence of an inactive rheumatic lesion and arteriosclerosis 
but will be increased in the patient with active syphilitic aortitis. Rapid 
rates may point to a poor prognosis in syphilitic aortitis, w hereas a decreas- 
ing rate during treatment may be viewed as an encouraging sign. 

Congenital heart disease, if accompanied by cyanosis, is associated 
with an abnormally slow settling rime of the red blood cells. Normal rates 
are present m cases showing absence of cj’anosis. 

CoNCESTtvE Cardiac FAiLtiae. During congestive cardiac failure arising 
from any cause, the sedimentation rate is slowed. The slowing parallels 
the failure, for rthen balance is restored, the rate returns to normal. Pul- 
monarj' infarcts speed the rate, but if they occur in the course of congestive 
failure, the tendency of the latter condition to slow the rate may balance 
the mechanism, and the result may be a normal figure. 

Basal Metabolic Rate. Cardiac symptoms and signs accompany both 
hyperthyroidism and hypothyroidism. When the presence of either is sus- 
pected, a determination of the basal metabolic rate is indicated. 'Hils is 
accomplished by a determination of the rate of otjgen consumption. 
Ordinary activity increases the amount of o.xygen utilized by the tissues; 
consequently the patient must be at complete rest for an hour before the 
determination is made. The test is usually carried out in the morning before 
breakfast, since food increases the metabolic rate and gives a false reading. 
The room where the test is made should be comfortable. If it is too hot 
or too cold, the rate will be altered. 

A variety of small portable machines for determining the basal metabolic 
rate are on the market today. Most of them can be relied upon to give 
satisfactoiy- results if care and tact are used in the preparation of the 
patient, and if ordinary skill is employed by the technician in charge of 
the apparatus. 

The basal metabolic rate is an index of thyroid activity. Uhen the 
reading is “plus,” it indicates overactivity, while a “minus” figure indi- 
cates underactivity. The figure may show considerable variation, although 
over 90 per cent of normal indh'iduals have a basal metabolism between 
minus 10 and plus 10. . 

Depression of the Basal Metabolic Rate. Readings from minus^ lu 
to minus 20 are usually associated with deficiency of thyroid secceiif^ 
Myxedema stales are accompanied by figures from minus 20 to 
per cent. Here the clinical picture is typical and in addition the blood 
cholesterol will be found to be increased (page 373). 
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Elevation oi the basal metabolic rate should be interpreted with 
care. Excitement, emotion, digestion, and fever may give a sizable increase 
In the absence of thyroid dysfunction. In young people with thyrotoxicosis, 
rales as high as plus 70 per cent may be obtained. These are usually 
quickly lowered by rest and iodine (page 3S7). Essential hypertension or 
any neurologic condition associated vrith spasticity or tremor is ape to 
cause increase in the metabolic rate and care should be used in the inter- 
pretation of the readings in these patients. Likewise pernicious anemia and 
leukemia may increase the rate, and these diseases, although relati%'e!y 
rare, should always be ruled out. Congestive failure produces an elevation 
in the basal metabolic rate that, according to Harrison,^’® is secondary to 
the labored breathing associated with the dyspnea. 

Estimation of the basal metabolic rate, to be of any value in the diagnosis 
of thyrotoxicosis, should be made by a skilled technician who uses depend- 
able equipment and follows the above-mentioned rules. More than one 
initial determination should be made in each case. When frequent deter- 
minations are impossible in following the progress of a patient, the basal 
pulse rate may be used as a guide to the metabolic rate until the test is 
made. When the patient is at complete bed rest and the pulse rate is 80 
or below, there is seldom present any great increase in the metabolic rate. 
Basal pulse rates over 100 are usually associated with elevation of the 
basal metabolism. Read’s formula in these cases may be helpful; B. M. R. = 
0.683 [pulse rate ^ 0.9 (pulse pressure)) — 71.5. For example, if the 
pulse is 100 and the pulse pressure 60, the B, M. R. would be: 0.683 
(100 plus 0.9 (60)) minus 71.5 equals plus 34 per cent. 

NOMENCLATURE OF THE AMERICAN HE^\RT ASSOCIATION 

In order that advances may be made in the study of any disease, it is 
essential that workers in various parts of the country use the same terms 
in designating the same conditions. After establishing this uniformity in 
nomenclature, suitable criteria should be adopted for each entity. To meet 
this need, the Committee on Cardiac Clinics of the Association for the 
Prevention and Relief of Heart Disease, the predecessor of the Heart 
Committee of the New York Tuberculosis and Health Association, in 
1923, prepared a nomenclature covering the diseases of the heart and 
blood vessels, which was introduced into various clinics. With certain 
changes this nomenclature was adopted by the American Heart Association 
and since this time has been used vrith success in all parts of the country. 

Later another committee appointed by the Heart Committee drew up 
and published an extremely practical guide containing all the criteria for 
the diagnosis of heart disease. Revisions in 1932 and 1939 have increased 
the usefulness of this small volume.* Its contents should be familiar to 
every physician who undertakes the treatment of cardiac patients. 

* Heart Disease. Distributed by the American Heart Association, 50 West iOih Street, 
New York, N. Y. 
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A glance at the most recent edition will show that the diseases of the 
heart are considered to include not only the structural changes found in 
the heart, pericardium, and the adjacent suuctures but also disturbances 
of function. As a result, this broader definition of disease brings within 
the scope of the nomenclature a number of disturbances that formerly 
had to be dismissed as “functional” even though their consequences might 
have been definitely disabling. The usefulness of the nomenclature is 
increased by this change. 

The completed diagnosis ol every cardiac patient should include one or 
more titles from each, of the main headings of this nomenclature (page 66). 
There is first a statement concerning the etiology of the disease. If struc- 
tural changes are discovered, these should be named, or it should be stated 
that there is no structural alteration. Under Part C the cardiac mechanism 
and any disturbances of cardiac physiology present are included. A diag- 
nosis of the cardiac functional capacity and a statement of the patient’s 
therapeutic classification complete the list. It is obvious that this compre- 
hensive diagnosis depends on a careful consideration of every aspect of 
each case and affords a sound basis for management. 

Certain patients may have symptoms or abnormal physical signs and 
yet it may not be possible to make a diagnosis of structural disease or any 
disturbance of cardiac physiology. These patients should be re-examined 
at some future date. At the time of the examination they are listed as 
“Possible Heart Disease.” Patients who have no structural defects or 
physiologic disturbances ol the heart, but who have another disease capable 
of causing heart disease, may be retained for further observation with the 
diagnosis of ‘Totential Heart Disease” and a statement of the possible 
etiologic factor. 

ETIOLOGIC PIACNOSIS* 

1. Anemia. 

2. Arteriosclerosis. 

3. Bacterial infection (specify if possible).* 

4. Congenital anomaly. 

5. Effort syndrome (neurodrculatory asthenia). 

6 . Hypertension. 

7. Hypeithyioidism.* 

8. Hypothyroidism. 

9. Neoplasm. 

10. Other etiologic factor (to be specified). 

11. Psychoneorosis. 

12. Pulmonary disease (to be specified). 

13. Reflex action. 

14 Rheumatic fever.* 

15. Syphilis.* 

16. Thoracic deformity. 

17. Toxic agent (specify if possible). 

1 8. Trauma. 

19. Unknown. 

*\Vhen one of these diagnoses is nude, it should be stated, if poesible, whether the 
etiologic factor is still active or iiuctive. 

* Reprinted by permission of N. Y. Tuberculows and Health Ass n. 
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ANATOMIC DIAGNOSIS 
Diseases of Aorta and Fulmohary Artfries 
f. Aneurysm (specify location). 

2. Aortitis. 

2. Arteriosclerosis of aorta. 

a. Without dilatation. 

b. With dilatation. 

4. Arteriosclerosis of pulmonary arteries. 

5. Congenital anomaly (specifj* if possible). 

6. Embolism of pulmonary arteries. 

7. Injury of (specify location) . 

8. Other diseases of aorta (specify lerion). 

9. Other disease of pulmonary arteries (specify lesion). 

10. Rupture (spontaneous). 

! !. Thrombosis of aorta. 

12 . Thrombosis of pulmonary arteries. 

CoROVARv Arteries 
12. Arteriosclerosis of coronary arteries. 

a. With narrowing. 

b. With occlusion. 

t4. Arteritis of coronary arteries. 

IS. Confcnital anomaly of coronary arteries. 

Itf. Embolism of coronary artety. 

17. Injury of coronarj' artery (specify character of lesion). 

18. Other disease of coronary artery (specify). 

19. PeriartericU nodosa of coronary artery. 

20. Stenosis of coronary ostium. 

21. Thrombosis of coronary arterj’. 

Diseases of Myocardivm 

(Including Conduction System and Heart as a Whole) 

22. Aneurism of hean (specify location). 

22. Atrophy of hearf. 

24. Congenital anomaly (specify lesion if possible). 

25. Degeneration of mjocardium (specify type if possible). 

26. Enlargement of heart (chambers invohrd may be specified). 

3. Dilatation, 
b. Hypertrophy. 

27. Fatty infiltration of heart. 

28. Fibrosis of myocardium. 

29. Infarction of myocardium. 

.a. Recent, 
b. Healed. 

SC. Injury of heart (specify character of leston). 

31. Myocarditis, active. 

32. Neoplasm of heart (specify type). 

32. No structural disease. 

34. Other structural disease of heart (specify lesion). 

35. Rupture of myocardium (specify location). 

36. Thrombosis within heart (specify chamber affected). 

37. Undiagnosed structural disease (specify loatton if possible) 
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OISEA5ES or Esdocakpium and Valves 
38 Congenital anomaly of enilocardluni of iah« {sfyrcify lesion if iiossil.le), 

39. Endocarditis, acute bacterial (specify organism), 

40. Endocarditis, indeterminate. 

41. Endocarditis, subacute bacterial (ciidocardiiis lenta) (specify organism). 

42. Injury of endocardium of \al»e (specifs lesion), 

43. Mural endocarditis. 

44. Mural thromboris. 

45. Other structural disease (specify lesion if possible). 

46. Rupture of xaltc (specify salve). 

47. Sclerosis of valve (specify valve lesion). 

48. Undiagnosed structural disease (specih location if possible). 

49. Valvulitis, active (specify deformity). 

50. Valvulitis, inactive (specifv deformity). 

51. Valvular deformity. 

a Aortic insuSiciency. 

b. .4ortic stenosis. 

c. Mitral insufficiency. 

d. Mitral nenosis. 

e. Pulinonarv insufficiency. 

f. Pulmonic stenosis. 

S- Tricuspid insufficiency, 
h Tricuspid stenosis 

52. CalciScation of pericardium, 

53. Congenital anomaly of perKardiuin (specify le'ion). 

54. Hemoperiardium. 

55. Hydropericardium. 

56. Injury of pericardium (specify character of lesion). 

57. Neoplasm of pericardium. 

58. Pericarditis, acute. 

a Fibrinous 

b. Serodbrinous. 

c. Suppurative. 

59. Pericarditis, chronic. 

a. .Adhesive with constriction. 

b. Constrictive. 

60. Pneumopericardium. 

PHVSIOLOCIC DIAG.VOSIS 
Cardiac Mechavijm 

I Arrhythmia (undiagni>«ed). 

2. Auricular fibrillation. 

a. Paroxysmal. 

b. Persistent. 

3. .Auricular flutter. 

a Paroxysmal, 
b Persistent. 

4. Auriculoventricular block. 

a. Prolonged conduction time. 

b. Incomplete. 

c. Complete. 

5. .Auriculoventricular nodal rhythm (Junctional rhythm). 

6. Bunde branch block. 

7. Other arrhythmias (specify). 
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8 Paroxysmal tacbjcardia. 

b. M,ic»l"'cn.ri»U- nod.l (J»«io»l). 

C. Ventricular. 

a. UnWnoA^n origin. 

9 Premature contractions. 

1 : A„Sw»,ri™l- (Jo«c.inn.l) n«lR. 
c. Ventricular, 
d Unknown origin. 


to. Sinus arrest. 

tl. Sinus arrlntntnia. 
ft' Sinus bradycardia. 

13. Sinus rbythm, normal. 

H. Sinus tachycardia. 

15. Ventricular escape. 

16 Ventricular fibrillation. 
t7 Wandering pacemaker 

18. VaUular incompetence. 

a Aortic incompetence, 
b Mitral incompetence. 

c. Pulmonic incompetence. 

d. Tricuspid incompetence. 

19, Adams-Stokes syndrome. 

20, Anginal syndrome. 

21, Cardiac insufficiency. 

22'. Carotid sinus syndrome. 

23. Pulsus altemans. 

24. Paroxysmal dyspnea. , 
li. P.roX)<m»l pulmomrl 


functional classification 


At the prettnt time, there U no d of this classificat.on 

the un tlonal capacity of “Xhiliry to perform phys.cal 

t is to be estimated by appra.smB the patm by 


mg't'he'fnnctTonaf capacty of the patient 
diSion in frmetiona. 

disorder may bj. .‘'‘‘lirohyslcal activity _is cnrtailed^and th 




Fonctional capacity .s nsuany .m.'- „„ses o 
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be present or absent; but their presence or absence should not Influence 
the rating. 

The classification of patients according to their functional capadty is 
not to be used as a guide to formulating a plan for management. A thera- 
peutic program, particularly with respect to regulation of physical aalslty 
is based on information derived from many sources and is considered in 
the section on Therapeutic Classification. Functional classification should 
not be influenced by the character of the structural lesion or by judgment 
as to prognosis. Psychogenic disability is discounted. For example, cardiac 
functional capacity is not regarded as seriously limited sshen it j$ clear 
that the patient’s incapacity is due to a psychoneurotic state, even thouch 
organic heart disease is present. 

In the estimation of cardiac functional capacity, the term "ordinari- 
physical activity” is used to describe the actual performance of which 
each patient was capable prior to the onset of manifest cardiac disease. 
Such factors as the presence of active infection in the heart, other acute 
infectious diseases, convalescence from an illness, muscular weakness, 
anemia, arthritis, and psychogenic disability may interfere with judging 
accurately the capadty for exercise. In cases of cardiac disease dating from 
early childhood a patientis normal functional capacity cannot be estimated. 
In estimating a patient’s response to effort, a comparison must be made 
between his ordinary and his present capacity for physical exertion. Usually 
this estimate is based entirely on the history, particularly with reference 
to the patient’s symptoms on effort. An accurate account of the reaction 
produced by varying degrees of exertion, such as walking on the level or 
up a grade, ascending stairs or running, is an essential part of the history'. 
In genera], the more intense the subjective symptoms, the more marked 
are the physical signs of cardiac insufficiency. Discrepandes may exist 
between the number and intensity of the phy’slcal signs, and the degree 
of subjective distress on effort. This is apt to be true particularly in patients 
suffering from the anginal syndrome, in whom objective evidences of dis- 
ease may be slight or absent. 

If there is doubt as to the rating by the method described, direct obser- 
vation of a patient on performing exercise may be helpful. The occunenct 
of undue dyspnea and the appearance of cardiac pain are of special sig- 
nificance. 


CLASSIFICATION OF P.\TIENTS 

Class I. Patients with Cardiac Disease and No Limitation op Pin 'ICae 
AcTiriTT. Ordinary phjsleal acihity does not cause discomfort. Palients In l '* as o 
not ha%e simptoms of cardiac Jnsoffidency, por do they experience anginal pain. 

Class II. (formerly II A). Patients with Cardiac Disease and ' 

TION or Physical Acthtty. They are comfortable at rest If ordinap- phrsial a t J 
U undertaken, discomfort results in the form of undue fatigue, palpitation, djTp 
anginal pain. 
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Class HI. (formerly 11 B). Patients with Cakbmc Piseasc and Marked Limita- 
tion OF Physical Activity. They are comfortable at r«t. Discomfort in the form of 
undue fatigue, palpitation, dyspnea or anginal pain is caused by less than ordinarj' activity. 

Class IV. (formerly HI). Patients with Cardiac Disease Who Are Unable to 
Carry on Anv Physical Activity tvrniooT Discomfort. Symptoms of cardiac 
fnsuffidcncy, or of the anginal synilromc, are present, even at rest. If any physical 
activity is undertaken, discomfort is increased. 

THERAPEUTIC CLASSIFICATION 

The Therapeutic Classification is intended to serve as a guide in the man- 
agement of patients. For each class, it gives a prescription for the amount 
of physical activity which is advised. 

The functional capacity of the patient does not always determine the 
amount of physical activity which is permitted. For example, a child with 
active rheumatic carditis may not experience discomfort on playing base- 
ball, yet the physician knows that rest in bed is imperative.* There is fre- 
quently a difference between the amount of physical activity which the 
patient can undertake, in terms of his functional capacity, and that which 
he should attempt, in order to prevent further cardiac damage and bring 
about Improvement. The recommendation as to physical activity is based 
upon both the amounts of effort possible without discomfort and the nature 
and severity of the cardiac disorder. 

CLASSlPlC.'tTION OF P.ATIENTS 

Clan A. Patients «ith cardiac diicajc whore ordmar) phjsical actiuty need not be 
renrfeced 

Clais B. Patients with cardiac disease whore ordinary activity need nof be restricted, 
but who should be advised against unusually severe or competitive efforts. 

Class C. Patients with cardiac disease whose ordinary' physical activity should be 
moderately restricted, and whose more strenuous habitual efforts should be discontinued. 

Class D. Patients with cardiac disease whore ordinary phj-sical activity should be 
markedly restricted. 

Class E. Patients with cardiac disease who should be at complete rest, confined to bed 
or chair. 


POTENTIAL HEART DISEASEf 

Patients in whom no cardiac disease is discovered, but whose course should he followed 
by periodic examinations because of the presence or history of an etiologic factor which 
might cause heart disease. The diagnosis m these cases is Potential Heart Disease. The 
etiologic diagnosis should be recorded. 

* Such a patient would be classified as 1, E. 

t There are patients in whom the symptoms or signs, though suggestive of cardiac 
disease, do not justify a definite diagnosis, and from whom is obtained a history of an 
etiologic factor which might cause heart disease. The diagnosis in such cases is both 
Potential Heart Disease and Possible Heart Disease. 
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POSSIBLE HEART DISEASE 

Patients with sjirptoms or signs referable to she heart, but in whom a diagnosis of 
cardiac disease is uncertain, should be classified rentatively as Possible Heart^DLorase 
When there is a reasonable probability that agns or sjmpto’ms arc not of eard.ac ori»in, 
a diagnosis of Possible Heart Disease should not be made. Re-eaamination after a suit- 
able inters al will usually establish a definite diagnosis 

ILLUSTRATIVE CASES 

TTie adoption of this uniform system of nomenclature by every practic- 
ing physician is urged, since it permits a very brief summan- of all the 
clinical and laboratory findings to be made at the end of the examination. 
The following illustrations demonstrate its usefulness. 

Case 1. Miss F. B , an American school teacher of 28 j^ars, when first seen was 
complaining of increasing dyspnea and palpitation. The past historj- siis positis-e for 
rheumatic infection. Examination showed an apical diascoHc thrill, a marted nrdije 
enlargement and an accentuated pulmonic second sound. There seas edema of the feet, 
and inspiratory rales were heard at the long bases. The temperature was normal, the 
pulse 84, and an occasional irregularitv was noted. The electrocardiogram showed high 
P-w3\-es in leads 2 and 2, a right axis deviation and frequent premature ventricular 
beau. The orthodiagiacn showed micralization, an increase in cardiac size and enlacge* 
ment of the left auricle in the right oblique position. 

CLivtcvL DlACN05i9. A Etiologic' Rheumatic (Inactive). B. Anatomic: Carduc 
enlaigenient. Mitral stenosis. Mitral insufScienc). C. Phvsioiogic: PrtmatuK vensriniht 
contractions. Cardiac insuSciettc}. D. Functional Classification; Class III. Therapeuir 
Classification Class E. 

Case 2, Mr. R. D., age 62. Occupation, insurance broVer. Chest pain present on 
exertion for the past )ear, increasing in severity Examination showed blood presurt 
210/120, marked cardiac enlargement to the left, a loud blowing apical sjstolic murmur 
and accentuation of the aortic second sound. The electrocardiogram showed a marked 
left axis deviation and sharply inverted TI. The orthodiagram revealed cardiac enlargf- 
inent of the hypertensive type and slight increase in aortic diameter. The Wasserman# 
was negative. 

Clinical Diagnosis. A. Etiologic. Hypertension. Arteriosclerosis. B Ansiom-c: 
Cardiac enlargement, chieflv left ventricular. Coronarv sclerosis. Relative mitral insua- 
ciency C. Phjsiologie Normal sinus rhythm. .Anginal syndrome. D. Functional ClassiSca* 
tion Class II. Therapeutic Ctassificacion Class D. 

If the histor)’ of the patient reveals two or more possible causes of heart 
disease, these should be listed. On the other hand, the etiology should be 
stated as unknown in those cases that present either definite stfucturat 
changes in the heart or evidence of abnormal cardiac function for which 
no definite etiology can be detentuned. NIany cardiac abnormalities that 
we are forced to list as unknown are the result of rheumatic infection. Case 
3 is probably an example of this type. A smaller number may be causeu 
by syphilis, although the presence of this infection cannot be proved clin- 
ically (Case 27). 

Case 3. E. L , an American school boy of 14, was referred to the Cardiac Clmie ®| 
the Woman’s College Hospital by a school phnician becao<< of increase m the «« 
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the heart. There Here no sjnijrtoms refenUe to the ranllovascular sjitem. The past 
history was nepativc for rheunwtic infection. The family history revealed nothing of 
importance. The exercise tolerance of the patient was excellent. 

PiiyssCAl. rXAMiNATlo*t revealed the presence of moderate cardiac enlargement, which 
was confirtiieti hy roentgen examination. No other ecidence {vjinting to caniiac disease 
could be elicited. The blood pressure, weight, and the nutritional historj’ showed no 
departure from the normal. The Wood Wassernunn was negative. The blood count and 
urinaljsis were negative. The electtocardiogram was normal 

CttNlCAL DtACNOsts. A. Htiologic. Unknown. B. Anatomic Cardiac hjpertrophy. 
C. Physiologic. Normal sinus rhythm. D. Functional Classification: Class t. Therapeutic 
Classification- Class B 
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HEART FAILURE 


The fosglwe’s leaves, wih camion iriven, 
Another proof of favoring Hcav’n 
Will happily display: 

The rapid puUc it can abate; 

The hectic flush can moderate 
And, blest by Him whose will is fate, 

May give a lengthen’d day. 

Withering’s Bolony 

MECHANISMS 
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HEART FAILURE 

The foxglove’s leaves, >rith caution given, 

Another proof of favoring Hea\'’n 
Will happily display: 

The rapid pulse it can abate; 

The hectic Bush can moderate 
And, blest by Him whose uill is fate. 

May give a lengthen’d day. 

Wthering's Botany 

MECHANISMS 

The aim of all treatment in heart disease Is to prevent, or, if this 1$ im- 
possible, to delay for a considerable period, the onset of heart failure. The 
signs and symptoms that point to myocardial nealness may be sudden In 
onset ssith congestive manifestations in various parts of the body, or they 
may develop slowly after the funaional capacity of the heart has been 
impaired for a long time. In clinical practice heart failure is commonly re- 
ferred to as "right sided" or “left sided,” indicating that in the beginning, 
at least, the process is chiefly confined to one ventricle. This may be better 
understood when we consider the faa that in some conditions such as 
hypertension, aortic stenosis or regurgitation, or coronary disease with in- 
farction, a continued strain is placed upon the left ventricle. Cardiac hyper- 
trophy follows to enable the patient to combat these abnormalities and 
it may develop In the absence of symptoms. WTien this response has reached 
its maximum and the burden on the heart is unrelieved, failure becomes 
imminent. Dilatation of the left ventricle occurs, and the blood received 
from the right ventricle does not all reach the systemic circulation. Con- 
sequently an engorgement of the pulmonary circulation results. If the 
failure of the left ventricle takes place suddenly, the acute engorgement 
of the lungs may precipitate a paroxysm of cardiac asthma or paroi>’smal 
nocturnal dyspnea. The situation then assumes the nature of an emer- 
gency; cough develops with expectoration of frothy, bloody sputum and 
is followed by orthopnea. If the onset of failure is slow, the right ven- 
tricle may be able to meet the demand placed upon it by the stagnation 
of the blood in the lungs by increasiog its worL In time this chamber 
likewise shows hypertrophy. If failure of the left ventricle occurs gradu- 
ally, dyspnea will increase, and it will appear on less exertion. Tachy- 
cardia wilt rarely be absent. Examination at this time will reveal an ac- 
centuation of the pulmonic second sound, giving evidence of the dilemma 
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present in the lesser circulation. If the pulmonic second sound has pre- 
viously been normal, this finding takes on added significance at a follow- 
up examination. The systolic apical murmur that accompanies the increase 
in the pulmonic second sound generally signifies a functional regurgitation 
through the mitral valve. It is of interest, of course, to note this murmur, 
but it is much more important from the standpoint of management to study 
the heart sounds and to detect a gallop rhythm at the cardiac apex if it is 
present. Inspiratory rales at the lung bases should be searched for at each 
examination. Another valuable sign of exhaustion of the left ventricle 
is pulsus alternans, which can be demonstrated by the vse of the sphygmo* 
manometer {page 53). By this sign early failure of the left ventricle may 
be revealed and intensive treatment begun. 

The most common cause of failure of the right ventricle is previous 
failure of the left side of the heart.^” Sooner or later following left ventricu- 
lar failure that is attended by the symptoms just described, the right ven- 
tricle dilates and fails, in which event the characteristic signs and symptoms 
of this condition are added to the clinical picture. Certain types of heart 
disease may predispose to failure of the right side of the heart, for example, 
mitral stenosis or extensive pulmonary fibrosis where resistance to the blood 
flow is materially increased (Table II). In these instances, after a long- 
Tabu 11* 

FACTORS PRODUCING STRAIN ON THE HF.ART 


raiMAXY lerr vek. 
TRICVUR STRAlK 

PRIMARY klOHT VEK- 
TKICULAR STRAIN 

PRIMARY STRAIN OK BOTH 
VENTRICLES 

Arterial h)'pertension 

Mitral stenosis 

Mitral insufficiency 

Aortic stenosis 

Pulmonic valve sfeno- 

Multiple valvular disease (chiefly aortic 

Aortic insufficiency 

Infarction of the left 
ventndc 

Pulmonic valve Insuf- 
ficiency 

Pulmonary endarteritis 

Organic tricuspid in- 
sufficiency 

Marked pulmonary 
fibrosis 

Marked pulmonary 
emphysema 

and mitral) 

Severe anemia 

Arterial hypertension^ aortic valve dis- 
ease, or myocardial infarction p/us fac- 
tors producing right ventricular strain 


mUARY STRAIN OK LEFT VEKTMCLE AKD SECONDARY STRAlK ON RlCHT VENTRICLE 


F actors listed in the first cohimn above plus failure of 
the left ventricle 

* (After Thompson and White). 

Reprinted by permission C. V. Mosby Co., Amer. Heart Jour. 12-«3 (December) 1936 
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continued strain, the time arrives when the blood cannot be eOicIcntly 
pumped through the lungs. There is a damming back into the right auricle, 
with functional regurgitation at the tricuspid orifice; and signs of right 
ventricular failure quickly appear. The liver at first bears the major part 
of the burden and accommodates all the excess blood that is possible. In 
cases where the failure occurs suddenly, there is acute liver engorgement, 
the capsule is stretched, and pain is usually present under the right 
costal margin. If the stasis takes place gradually, the liver enlargement 
may occur without local pain or tenderness, but the other signs of venous 
engorgement will be apparent in the cord-like neck veins (Fig. 51). If 
failure is unrelieved, effusions follow with the production of hydrothoras 
and ascites (See Fig 2). Renal stasis may cause oliguria and albuminuria. 

While it is valuable, whenever possible, to consider right and left ven- 
tricular failure separately, there are instances when both sides fall together. 
An example of this is seen in the sudden appearance of signs of congestion 
that sometimes accompany the paroxysms of tachycardia or fibrillation 
which occur in the badly damaged hearts of older people. The patients 
with advanced signs of congestion, who are seen by the physician in emer- 
gencies, often present a picture of the late combination of both types. 
Ow'ing to the predominance in practice of the factors contributing to left 
ventricular failure (high blood pressure and coronary artery disease), this 
form is much more apt to be encoumcred than right-sided failure. 

There have been two schools of thought concerning the mechanisms be- 
hind the phenomena of congestive failure. The first or “back pressure” 
theory I have just reviewed. Stokes*®* and later Mackenrie were propo- 
nents of the "forward failure” theory. Mackenzie*®'' stated that dropsy was 
due to diminution in tlie force that propels the blood through the capil- 
laries, all the symptoms of heart failure arising because of this impaired 
blood supply. 

The recent extensive investigations of Harrison**® have thrown consid- 
erable light on the whole subject of cardiac failure, and in my opinion they 
furnish the necessary proof that the symptoms of congestive failure are 
not caused by diminished flow to the tissues. First of all, edema and 
dyspnea are not usually present in such conditions as shock and hem- 
orrhage. which are associated with decreased cardiac output. Harrison 
shows that patients with congestive heart failure have been observed who 
hax e TiDVfnti^ ftgtvses for twpvfV*, itud sio rvcA vwcxti'st 

when congestion clears. Finally, he offers in evidence the fact that the 
therapeutic measures forming the backbone of successful treatment of 
cardiac failure (venesection, digitalis, and diuretics) do not cause increase 
in the output of the heart. 


CLASSIFICATIO.V 

A better understanding of the various types of cardiac failure and their 
underlying mechanisms is most essential before therapy can be discussed. 
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The following classification has been proposed by Harrison (Table III): 

Tadie hi • 

CIRCULATORY FAILURE 

t. rORWARD FAILtlRR 

A— Forwanl Failure of the I*enpheral Vascular Apparatus ("shock,” ‘'collapse”) 

1 — Hematogenic ("secondary shock”) 

2 — Neurogenic ("primary shock") 

3 — Vasogenic 

n — Forward Failure of rhe Heart 

1— Sudden Death (Due to Ventricular iMbrillation) 

2 — Cardiac Syncope 

(a) Neurogenic 

Psychogenic — "simple syncope," 

“vasovafal” ssneope 

(b) Reflex 

Carotid Sinus Synct^ 

"Vago- vagal" Syncope 
Oculo-cardiac Syncope (f) 

(e) Cardiogenic 

Adams-Siokes Syndrome 

Syncopal attacks in patients with lesions of aortic valve 

■3— Cardiac Co!lap« 

(a) Marked tachycardia 
Auricular Flutter 
Auricular Fibrillation 
Auricular Tachycardia 
Ventncular Tachycardia 
(li) Acure, severe, myocardial injury 
Coronary Thrombosis 
Diphtheritic Myocarditis 

(c) Mechanical hindrance to heart 

Cardiac Tamponade (a sudden acciimulatinn of blood nr fluid in the pencar 
dium). 

Massive Pulmonary Embolism 

Halt Valve Thrombus obstructing mitral ori/ice 

Inversion of mitral leaflet 

n. backwaro failure 
A— Fatlore of the Left Side of the Heart 
B — Failure of the Right Side of the Heart 
C — Failure of Both Sides of the Heart 

• Reprinted by permission of the author and the Williams and Wilkins Company. 

The peripheral circulation may fail under a variety of circumstances, 
acute hemorrhage (hematogenic), reflex or psychic disturbances (neuro- 
genic), or following the action of substances like histamine, acetyl choline 
or adenylic acid directly on the vessels (vasogenic). The symptoms that 
ensue (termed “shock” or “collapse”) consist of weakness and vertigo that 
may be followed by syncope and unconsciousness in severe cases, fail in 
body temperature, and sweating. No dyspnea appears. The patient has a 
grayish color, a rapid, feeble pulse, a decreasing blood pressure, and is 
able to lie flat in bed. Inspection rvill likewise show that the veins of the 
neck are not engorged. 

These symptoms may be caused in a variety of ways. For example, less 
blood may be returned to the heart owing to a decreasing venous pressure; 
consequently the output of the heart will be reduced. A diminished blood 
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ing of failure from mechanical hindrance to the cardiac action is eversion 
of the mitral valve (page 365). 

This classification of the varieties of forward heart failure as well as the 
mechanisms responsible should be familiar to every physician. It permits 
so clear an understanding of the many aspects of the problem that it can- 
not help but result in better treatment. "Backward failure" (the dyskinetic 
syndrome or failure of the congestive type) will be considered in the re- 
mainder of this chapter. 

The careful examination of the myocardium at autopsy in cases of “back- 
ward failure" generally shows no anatomic change. The old term, “chronic 
myocarditis," so often used in referring to patients wlh congestive failure 
following hypertensive heart disease, has been discarded owing to the fact 
that no fibrosis or inflammatory changes can be found. Heart failure is 
purely a functional condition that is produced by exhaustion associated 
with certain chemical changes in the cardiac muscle fibers. These important 
changes elude the pathologist at post mortem. The various conditions that 
bring about this functional change by the extra burden they impose on the 
circulation are numerous. Included here are: long-continued hypertension, 
valvular lesions, recurrent carditis, coronarj' thrombosis, thyrotoxicosis, 
pulmonary fibrosis, congenital defects, uncontrolled abnormal rh>'thms or 
effusions into the pericardial sac. Environmental or occupational factors 
are likewise important in producing the evidences of failure at an earlier 
date in some patients than they appear in others. Except in Instances of 
overwhelming rheumatic infection or in the presence of marked congenital 
defects, "backward failure" Is rarely met in children, while It often com- 
plicates the course of rheumatic heart disease In young adults. There Is a 
marked Increase in the incidence of congestive failure in patients over 40 
years of age because of the greater number of ctiologic agents present at this 
time that are capable of placing the necessary strain on the myocardium. 

Sodeman and Burch, In a recent study of the precipitating causes of 
congestive failure in 100 consecutive cases, found that a definite cause could 
be assessed in 52,9 per cent of the instances. In the patients under their 
care who showed a gradual onset of failure without demonstrable cause, 
the prognosis was poor. Over 95 per cent of this group failed to compen- 
I*'? unJeredtke memmsi scth’kj’. // Jt iiwf .W.rvd aw? 

removed, the prognosis, they discovered, was much Improved, for in 75 
per cent of these instances there was sufficient strength regained to permit 
at least minimal activity. The etiologic diagnosis was found to be signifi- 
cant in only one group of patients — those suffering from syphilitic heart 
disease with aortic regurgitation. These patients, when congestive failure 
developed, were usually unable to regain their balance regardless of the 
precipitating cause. 

Any circumstance that places a transient and^at times trivial strain on 
the circulatory apparatus, may act as a precipitating cause of failure. In 
children, upper respiratory infections leading to reactivity of a rheumatic 
process are largely to blame. Overexertion in any of its forms may break 
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a delicate balance and cause si^rns of conirestton to appear. Pre^'iiancv, 
hcmorrliagc, overeating, ovcrindiilgcnce in alcoliol. or mental shock may 
likewise act as precipitating causes. In older patients, urinar) •tract in- 
fections, particularly those associated uith prostatic obstruction, cause 
increase in the blood pressure and this may upset the cardiac balance. Con- 
sequently, an attempt should be made in every patient treated for con- 
gestive failure to determine the cause of the breakdown. Its significance as 
far as future management Is concerned Is obvious. 

Fever often accompanies congestive failure. In some ca‘e$ when of slight 
degree, no demonstrable cause may be evident, in which event it is cus- 
tomary to attribute the fever to the congestive failure. However, when the 
increase in the temperature is more marked, a complication should be sus- 
pected and confirmatory evidence carefully sought. The four most common 
complications in order of their frequency in a series of cases studied by 
Kinsey and White'®" were: pulmonary infarction, pulmonary infection, 
active rheumatic infection, and acute coronary thrombosis. 

TREATMENT OF CONGESTIVE FAILURE 

CrNfRAt McASURi.S 

Making the Cardiac Patient Comfortablc> 'I’hc first indication in the 
treatment of congestive failure is to make the patient as comfortable as 
possible. The special bed shown In Fig. is ideal but is usually available 
only for hospital treatment. Some supply houses rent these special beds 
at low figures for patients undergoing treatment at home, and at times the 
problem may be solved in this way. If the whole bed is not tibiainable, a 
special spring that fits the bed already »n \»sc may be secured. 

In the absence of special beds, the patient can be made more comfortable 
by discarding the various back tests (usually the canvas type) already in 
use and mobilizing the supply of household pillows. 'Flic large ones arc 
stacked, and one is placed under the knees. Smaller, softer pillows arc con- 
venient for the head and under the elbows. If the elbows arc protected 
from the start, considerable discomfort will he spared the patient at a later 
date. 

When the treatment iv carried out .it home, it will usually be better to 
Use the bedside commode. The cvertion of getting out of bed to the com- 
mode is less than would be expended trying to use the bed pan satisfac- 
torily. In an emergency commodes may be constructed easily (com an 
old chair. 

Large doses of cathartics certainly do not add to the comfort of the pa- 
tient at the beginning of treatment. 'Hiey arc no lonvcr given with the pur- 
pose of promoting the loss of large quantities of fluid by bowel, for the 
modern diuretics make this proc^urc unnecessary. Totla)' the patient is 
fortunate in that he takes his digitalis “straight” and not mixed with various 
ingredients of a violent nature. The added rest that this affords contributes 
In no small degree to the chances of recovery. Later in the course of treat- 
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ment, mlW laxatives maj’ be given, but it is always well to avoid the effer- 
vescent variety. Epsom salts in small doses is the cheapest and best of the 
group and may be given occasionally in the early morning, an hour before 
breakfast. 

The fact that the patient has been placed in bed with his position prop- 
erly adjusted does not guarantee ownplete physical and mental rest. 
Worry, emotional excitement and noises will induce a slate of continued 
tension of all the skeletal muscles in many patients. Until this is relieved, 



FlO. 38. The cardiac bedstead. (Redrawn from Diseases of the Heart, Sir Thomas 
Lewis.)* 

full benefit of any treatment becomes impossible. Considerable relief can 
be gained, as Osier stated, by the simple process of “slowing the body 
engines.” While a habit of living cannot be abolished at a command, a 
skillful practitioner soon learns enough about his patient to suggest meas- 
ures that will result in a greater degree of relaxation. 

The best drug with which to begin treatment of an attack of congestive 
failure is morphine. A hypodermic injection of IS mg. grain) as soon as 
the patient is seen and the diagnosis is established acts like a charm. It 
quiets the patient physically and mentally and should never be withheld 
unless a marked idiosyncrasy to the drug is known to exist. Morphine 
allays dyspnea as well as restlessness and msomnia, and during the calm 
that follows its administration definite plans may be made for the future 
care of the patient. The dose may be safely repeated for the acute episodes 
of dyspnea until this symptom is controlled, since the danger of drug addic- 

* PubVislifd by yermission, Macmillan Company, New York, 
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This does not mean that tne second effect is necessarily a reflex action. 
Many pharmacologists believe that digitalis stimulates the vagus center. 
It seems certain, however, that it does not directly stimulate the vagus 
endings in the heart muscle. 

The direct or peripheral effect of digitalis appears first, manifesting 
itself by an alteration of the T-wave of the electrocardiogram. This initial 
indication of the action of the drug may be followed by a predominance of 
either the vagal or the direct effect. 

Vagal Effect. A study of the vagal action which in most, if not all, 
respects tends to counteract the direct effects of the drug, suggests an 
attempt on the part of the controlling mechanisms of the heart to com- 
pensate for the action of the drug. Tlius the direct or peripheral action of 
the drug: (I) increases the irritability and muscular tone, (2) strengthens 
the contraction, (3) prolongs the refractory phase of the mj’ocardium, 
(4) slows but strengthens conduction by prolonging the refractory phase 
of the conducting system. The vagal stimulation: (I) decreases muscular 
Irritability, (2) weakens the auricular contractions, (3) shortens the refrac- 
tory phase and increases the rate but weakens the strength of conduction. 

In spite of this apparently opposite effect on the part of the vagus, both 
actions coindde in interfering with conduction through the A-V bundle and 
therefore in tending to produce A-V block. Consequently, in auricular 
fibrillation the ventricular rate is slmved by the direct action of digitalis 
which prolongs ilie refractory phase of the bundle of His and by the vagal 
action which weakens the conduction. On auricular fibrillation per se the 
direct effect of the drug may decrease the rate through the prolongation 
of the refractory phase, while the vagus tends to increase the rate by 
shortening the refractory period. The vagus effect usually predominates 
in the auricle increasing the rate of the fibrillation. Digitalis, therefore, 
does not stop the fibrillation but actually makes the auricle fibrillate more 
rapidly. Paradoxically, this is beneficial, for a speeding of the auricular 
rate increases the A-V block and leads to further ventricular slowing. 

The late toxic effects of digitalis are characterized by a predominance of 
the direct action of the drug on the myocardium and the conducting 
system. Consequently atropine is of no value in digitalis poisoning, since 
the main action now is a direct muscu/ar one. 

If, to the effects mentioned, we add the depression of the heart’s pace- 
maker, the sino-auricular node, that results from the stimulation of the 
vagus when sinus rhythm prevails, we have all the important effects of 
the digitalold drugs, and the clinical observations can be explained in 
terms of these actions. In therapeutic doses digitalis has no direct effect 
on the peripheral vascular tree or on the coronary arteries; however, 
indirectly, the coronary flow is altered, since the coronaries are of necessity 
influenced by the rate and the degrees of contraction and relaxation of the 
heart as a whole. 

Clinical studies have shown that the administration of digitalis decreases 
the heart size, both in health and in the presence of congestive failure. 
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This e/Tect is consistent and can be demonstrated by careful rocniircn- 
ray examinations. Stewart and Cohn“*-’“ also Harrison and hi$ co- 
workers,’'" have shown that m health digitalis diminishes cardiac output 
and minute \oIunie from 20 to 35 per cent, tvhilc in patients ttith licart 
failure, improvement is accompanied by a marked increase in the cardiac 
output. The e.xplanation of this apparent contradiction is to be found in 
the fact that under normal conditions the heart is at an optimum sire for 
the performance of its nork. Digitalis decreases its size according to surface 
area measurements to tlircc-fonrths or four-fifths of tlic normal and to 
that extent lessens its output. 

Ho%%evcr, in the enlarged heart of decompensation, the carities arc 
dilated but the myocardium is weak, and the output is low. Digitalis 
through its action on the irritability and contractility decreases the size 
of the cavities but not to a degree less than normal. Although for the 
normal heart and for the heart of congestive failure with normal rh>thm, 
the increased irritability and coniraaility and decrease in the heart sixe 
satisfactorily explain the results obtained, for the decompensated heart 
the explanation must never minimize the importance of the drug's effect 
on decreasing A-V conduction. Indeed, the most profound and dependable 
results from digitalis occur in these cases of auricular fibrillation or flutter 
with decompensation nhen the drug decreases A-V conduction to a 
“toned-up” ventricular muscle. Clinical improvement follows the slow 
rale and increased power of the ventricle regardless of the auricular rate. 

The quantitative improvement in the circulatory rate following digitalis 
may be shown by simple tests based on the length of time required by 
certain substances injected in the median cephalic vein at the elbow to 
reach other areas. For e.rample, if histamine is used, a flush of the face 
may be watched for (arm to face time); if dcchoHn is used, the bluer 
taste of the drug may be the end point (arm to tongue time); or if ether 
is injected, the appearance of the charaaeristic odor on the breath may 
permit a calculation of the arm to lung lime to be made. Calculation of 
the circulation time may be a valuable aid in diffcreniiaiing cardiac from 
bronchial asthma when the diagnosis is in doubt. In uncomplicated bronchial 
asthma, the circulation time is normal (page 115). 

In man, digitalis produces no important changes in the systolic blood 
pressure unless the previous level was cither high or low, and under these 
conditions the drug tends to bring the systolic pressure back to normal. 
TTie increase in the low blood pressure would appear to be the logical 
sequence of the improved cardiac efiiciency. However, the fall in the 
pressure level t^served in some cases of the hypertensive type deserves 
a word of comment. The failing heart in hypertension has produced a 
defident circulation, which is accompanied by a poor oxygen supply to the 
vasomotor center. An attempt on the part of this area to compensate 
by increased activity causes a rise in the systolic pressure. Digitalis by 
improving the cardiac efficiency relieves the partial anoxemia of the va«o- 
motor center, which in turn decreases its activity, and the systolic pressure 
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is lowered. The action on the diastolic pressure is more uniform as in the 
majority of cases it is reduced, the net result being an increase in the 
pulse pressure. 

Toxicitv 

Digitalis should always be prescribed with care. Unpleasant effects 
that are manifestations of bepnning toxic action need not attend the 
successful therapeutic administration of the drug. As Withering observed: 

The sickness thus exdtcd is c.xtrcraely different from that occa- 
sioned by any other medicine; it is peculiarly distressing to the 
patient; it ceases, it recurs again as violent as before — (Fig, 39). 

One hundred and fifty years ago Withering classified this action of 
digitalis as a direct one upon the stomach mucosa, an opinion based upon 
the fact that digitalis had previously had considerable reputation as an 
emetic. The later demonstration that large amounts of digitalis given by 
hypodermic injection still produced nausea and vomiting did not convince 
the physicians of that day that the action was not a gastric one, for they 
then believed that the drug was excreted into the stomach. This early 
toxic action, however, is on the vomiting center which becomes hyper- 
sensitive to refle.xes, believed by the author to arise from the heart, while 
others claim that they arise from the abdominal viscera, chieffy the liver. 
All preparations of digitalis, if they are active and capable of giving good 
therapeutic results, produce nausea and vomiting when administered in 
large doses. 

Anorexia and nausea usually precede the vomiting of overdigitalizatton, 
and these symptoms should serve as a warning. The nausea comes in 
periods or waves that usually disappear within two days after the drug 
has been discontinued. 

In rare cases diarrhea may appear as a toxic manifestation of digitalis 
action, while cerebral symptoms should be watched for, particularly in 
older subjects. It is important to remember that these signs may occur 
without the appearance first of nausea and V'omiting and are due either 
to a direct effect on the cerebral centers or to a change in the cerebral 
ci'rcufation. ft' mcrcun’af diuretics are being administered at ti\c same time, 
the issue is further complicated. Weiss^** believes that the onset of the 
psychosis occasionally seen following the administration of digitalis accom- 
panies circulatory improvement. In his opinion, the cerebral circulation is 
already abnormal, owing to chronic sclerotic changes, and the entrance 
into it of the toxic produas mobilized during the tong standing edema 
causes the onset of the psychosis. Headaches as well as confusion may 
follow digitalis administration, the latter progressing in some cases to 
delirium. Loss of memory in older subjects following digitalis is not un- 
common. The exact cause of disturbances of vision that occasionally follow 
digitalis is unknown. Dimness of vision, distortion of colors, and, rarely, 
blindness may follow large doses of the drug. 
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Tosic doses of digltaljs cause an increase In the irritability of the 
myocardium, resulting in ihe production of estrasystoles (more often 
ventricular than auricular), coupling or pulsus bigeminus (see Fig. 248) 
and various other arrhythmias. Large doses of digitalis may be followed 
by mechanisms of a much more serious nature. Auricular fibrillation may 
appear suddenly. Ventricular centers may be stimulated so that they give 
rise to a succession of impulses resulting in a paroxysm of tachycardia. This 
is extremely dangerous, since in some instances it may pass into ventricular 
fibrillation. It is very easy to produce this sequence in the laboratory 
animal by overdosage of digitalis, and it seems reasonable to suppose that 
the same mechanism produces death in man when care has not been used 
In the administration of the drug. 

The effect of digitalis on the sino~auricular node, produced principally, 
if not entirely, through vagal action, results in marked grades of sinus 
arrhythmia (see Fig. 194) and may produce sinus arrest (see Fig, 180). 
Large doses may markedly depress the S-A node with the production of 
a dangerous bradycardia. Rarely does the depression of the A-V con- 
duction proceed to complete heart block, although I have seen this occur 
several times in exceptional cases following the administration of small 
doses of digitalis (see Fig. 246). 

Some investigators have reported an eoslnophilia following digitalis 
administration’*^ and claim that this is evidence of an allergic effect 
Possibly there arc allergic reactions to digitalis, but too often the term has 
been used to cover our ignorance of fundamental reactions and to lull us 
Into a complacency typical of the mind in the Dark Ages. I have never 
seen urticarial rashes or any manifestations that would tend to suggest 
an allergic reaction. Occasionally patients exhibit a hypersensitivity to the 
drug and show toxic effects following small doses (page 107). However, 
these responses are by no means allergic. Patients of this type should be 
managed without the use of digitalis. 

To the informed astute observer, experience with digitalis in the clinic 
and at the bedside is the final teacher, and as this experience increases, 
it should be possible to employ the drug efficiently with only an occa- 
sional need for a cardiologist or the electrocardiograph. 

PH/SRMACEUTlCAt. PrCPAKATJONS 

It is an unnecessary waste of time for the busy practitioner to attempt 
to familiarize himself with all the different digitalis preparations that flood 
the market. Every one that is fit to use at all has essentially the same 
action. Furthermore, many of the proprietary and imported brands are too 
expensive for the patient in moderate circumstances. Since digitalis in 
many cases, once begun, will be continued for a long time, it is svise to 
start with a dependable, inexpensive preparation. This is the U.S.P. whole- 
powdered leaf in capsule or made up in pills or tablets. The U.S.P. tincture 
is equally efficient, but it is not as com'cnient, has an unpleasant taste, 
does not keep as well, and the dosage is not as easy to regulate. The claims 
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o( the rcpresentaiives of different drug houses that their rrcparatiun> of 
digitalis do not produce nausea and lack the bad effects of the numerous 
other preparations of the drug that patients are in danger of ha\ ing handed 
to them across the drug counter, as far as I am concerned, fall on deaf 
ears. Solubility tests, that salesmen come prepared to perform before my 
eyes with the premise that the test tube in the hand represents the stomach, 
leave me unmoved. On occasion I have been informed that I fail to under- 
stand and appreciate the great amount of trouble and research that their 
company has been through to bring this special preparation of digitalis to 
me in its purified state. In any event, my' primary interest is still in the 
“pills” made from the U.S.P. whole powdered leaf of digitalis, which 
assures their potency; and the only test 1 put them to is to make certain 
that they can be readily crushed between the fingers. If so, they arc satis- 
factory. It is well to keep in mind that the patient can be saved money 
when the maintenance dosage has been established by prescribing digitalis 
in quantities sufficient to last several months. Always prescribe digitalis 
alone and not in a preparation containing other ingredients, for variation 
of the daily dosage is difficult in the presence of other drugs. Finally, 
aiiemion should be called to the fact that the per Gm. potency’ of the 
U.S.P. XI digitalis exceeds that of the U.S.P. X preparations by 25 to 30 
per cent.** One hundred milligrams of U.S.P. XI digitalis powder contain 
one U.S.P. unit of digitalis which ts identical with the international unit. 

Dosacc 

The dose of digitalis is governed by the degree of cardiac failure and 
the susceptibility of the pauent. Eggleston advised one cat unit of digitalis 
(approximately 80 mg. of U.S.P. XI powder or 0.8 cc. of U.S.P. XI tinc- 
ture) for each ten pounds of body weight, less the estimated amount of 
edema fluid present, but this amount should be regarded as approximate 
only. It is safe to say that the amount of digitalis whole leaf necessary' for 
the complete digitalis effect in an adult of average weight lies between 
0.75 to 1.50 Gms. (12 to 24 grains). At the first visit, I generally prescribe 
24 of the 0.1 Gm. (1)4 grains) tablets of digitalis whole leaf. During 
the first 24 hours, ten of these may be given, during the next 24 hours 
0.5 Gm. (7)4 grains) may be taken. The patient then should be carefully 
watchtd, s’.nce the amount that has been g^vea U close to Qt equivalent 
to that needed for the therapeutic digitalization. If the occasion is not 
an emergency’, one tablet, O.I Gm. (J)4 grains) may be prescribed after 
each meal for one week, and the patient examined carefully at the end of 
this time. It is not wise to calculate the desired amount of digitalis by 
the Eggleston method, send the patient away, and trust that he will 
experience no untoward effects until seen again. Good treatment today 
does not consist in pushing the digitalis “until it acts on the kidneys, 
stomach, pulse or bowels,” and in this respect we are forced to depart 
slightly from the rules laid down by' IMihcring. 

Observation usually' tells us when vie arc reaching the maximal ifiera- 
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peutic dose. The pulse slows (particularly where fibrillation Is present) 
to 70 beats per minute or less. Diuresis appears as the congestive phenom' 
ena fade. There may be anorexia. The amount should then be cut to 
0.1 Gm. (lyj grains) daily. This is the so-called ''maintenance dose,” and 
it can, in most cases, be continued indefinitely. Of course, exceptions occur, 
and the e.tact amount of the maintenance dose will have to be adjusted to 
the patient by experiment, for it will depend on the amount of the drug 
excreted and destroyed in the body daily. For the average patient this 
figure will be found to vary between 0.06 and 0,18 Gm, (1 to 3 grains). 
Variations occur in each case, and the amount may even be different in 
the same patient under varied circumstances. Adjusting this maintenance 
dose of digitalis is one of the phj'stcian’s important duties at each follow-up 
c.Tamination. 

Where auricular fibrillation has been present and the rate reduced to 
70 by digitalis, the patient will be much relieved. At this stage of treatment 
the physician should take the necessary time to explain the aims of therapy 
and the action of digitalis, for U is possible to train the patient to become 
skilled in the matter of maintenance dosage. It is not dangerous to make a 
student of the pulse out of the patient with chronic auricular fibrillation, 
since much of his future efficienc)’ depends on the successful use of digitalis 
just as the future of tlie diabetic depends on the accurate balance between 
insulin and diet. Education of the patient in ail matters concerning his 
disease is invaluable in both instances. 

The physician should govern the dose of digitalis he prescribes by the 
interval between visits. Large doses should not be given unless it is certain 
that the physician will go to see the patient the next day. Ambulatory 
patients in clinic or private practice as a general rule should be slowly 
digitalized. 

When it is necessary to digitalize a child, the amount per pound of body 
weight in some cases may be found to be greater than that needed for the 
adult, owing to the higher metabolic rate of children. This amount has 
been variously estimated, but again eaoi casc should receive a dosage 

DEPENDING ON THE CLINJCAI. SYMPTOMS AND THE OBSERVED ErPECT OF THE 

ADMINISTRATION. In my experience, digitalis docs not have the dramatic 
resufts m cfn'i’aren tiiat are ofiserveu’ m aa’uAs. ri\is may 6e aVe Co the 
rare occurrence in children of auricular fibrillation and flutter. 

It is just as serious an error to pvt: amounts of digitalis too small to be 
of value as it Is to produce toxic effects. While the modern tendency seems 
to be to prescribe large doses, occasional cases are seen in consultation 
where the doses administered could have no influence whatsoever on the 
course of the cardiac failure. In these Instances, good results invariably 
follow increase in the digitalis. The administration of too small doses 
generally occurs in cases where the dneture has been prescribed, and the 
amount to be taken stated in drops. Drops will be found to vary according 
to the type of dropper, the temperature, the rate of dropping, and the 
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angle of the dropper. If the tincture must be used, altraj s ha\-c the patirr: 
measure the dose in a graduated dropper or medldne glass. 


I.NOICATtONS 

Uhen digitalis is needed, the method of saturation or dicitaCation tint 
has been desenbed is the only satlsfaciorj' ts'ay to prescribe the drue. 
Uhen the patient is not showing signs of failure, small daily ‘“ton’e” doses 
have been recommended."” It may be quite possible to secure tonic effects 
in patients with organic heart disease of the hyperterjjivc or rheumatic 
type and in this manner to delay the appearance of dilatation. Tt-esc 
opinions, however, arc based mainly oa animal erperimentailcin, and there 
exists as yet no saiisfaaor)* proof that smal! daily doses in man have the 
same beneficial action. Except in the presence of auricular fibrillation or 
flutter, 1 have not given digitalis to a patient with organic heart disease in 
the absence of signs of failure. 

Rarely is it necessary to employ any other preparation of dicitalis than 
the powdered whole leaf by mouth. Sometimes gastro-intestinal dis- 
turbances attending congestise failure call for the temporary adoption of 
another method of administration, and, in these instances, the dicitalis 
may be given by rectum. Lev>~' finds digitan, an aqueous solution of 
digitalis, to be less irritating to the re«al muco»a than the alcoholic solution 
of digitalis. The equivalent of about 0.1 Gm. of the powdered leaf ts 
contained in 1 cc. of diritan. Consequently, following a cleansing enema, 
an amount can be given up to 20 cc. through a rectal tube. If the digitalis is 
given in the tincture form, it must be well diluted to pre\-cnt irritation 
(approximately one tolume of tincture to four tolumes of physiologic 
saline). Absorption by rectum Is usually good, and the speed of action Is 
comparable with that observed when similar do^es arc given by mouth. 

Intramuscular fnjcaions of digitalis preparations are painful. I quite 
agree with Fishberg’*’ that this route is indicated only w hen It is impossible 
to enter a vein. 

If there is a coniraindicatioa to the rectal administration and the emer- 
genct’ is great, the intras-cnous route maybe used, provided the patient has 
not been receiving dicitalis during the pTe\'Ious week. 

Strophanthin (I’-S-P.) Is the preparation of choice for Intravenous 
tnjeaion. The Initial dose should not exceed Oo mg. (1/120 grain), and 
24 hours later 0.3 mg. may be given to maintain the effects of the drug. 
\\*hen strophanthin is given intravenously, effects may be observed within 
ten minutes. It is a good plan when using this method to dissolve the 
strophanthin in 10 to"20 cc. of a 10 per cent dextrose solution and Inject 
slowly. As soon as digitalis can be taken by mouth, the daily Injections of 
strophanthin are discontinued. Brams and his associates*’ havc^ shown, 
however, that daily injections of 0.3 me. for as long as 24 consecutive days 
failed to produce significant clinical or electrocardiographic evidence of 


toxicity. 

The pharmacologic properties of strophanthin arc identical with 


those 
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of diptalis. Since strophanthin administered intravenously has a much 
faster action than digitalis given orally, it has a definite place in emer- 
gencies (page 398). In paroxysmal dyspnea and sudden congestive failure 
excellent effects may be obtained. I have seen two dramatic results follow 
the use of intravenous injections of strophanthin in the receiving ward 
Both patients were women who developed sudden cardiac failure in the 
last months of pregnancy, and who had not been receiving digitalis previous 
to admission. I have also seen poor results follow the use of strophanthin 
in some patients who had postoperative tachycardia and in others who had 
organic heart disease but no evidence of congestive failure. 

Ouabain, a crystalline glucoside from g-strophanthio, is injected in one- 
half the dose recommended for strophanthin. The strophanthins are less 
irritating and less cumulative than digitalis, but their absorption is so 
uncertain that their use by mouth is not advised. 

Squill prepared from the bulb of the sea onion {Sdlla maritlma) has 
enjoyed a reputation as an efficient therapeutic remedy in a variety of 
conditions. Although employed for centuries in the treatment of dropsy, 
its real value in the management of heart disease and its position as a 
member of the digitaloid group were factors not fully recognized until I86S. 
The water-insoluble glucosides of squill (scillarcn A and B) were isolated 
in 1934. 

Recently Chamberlain and Levy’^ have called attention to the use of 
VRCtNiN, which is a mixture of equal proportions of the two active water- 
insoluble glucosides, crystalline sdllaren A and amorphous scillaren B. 
This preparation can be obtained in tablets containing 0.5 mg. (1/120 grain) 
of the mixed glucosides. Assay by the cat method has shown that one of 
these tablets has an average potency of 2.13 cat units. 

The results obtained by the use of urginin in cases of congestive failure 
are similar to those obtained following the administration of digitalis. 
Diuresis is produced and the ventricular rate is slowed, particularly in 
the presence of auricular fibrillation. Levy and Chamberlain found that the 
average total effective dose of urginin is 9.0 mg. (18 cat units), and the 
daily maintenance dose is between 0.5 and 2.0 mg. in the presence of 
auricular fibrillation and l.S mg. in cases with sinus rhythm. Large single 
doses of orpnen sre £pt to cease psstrh distasbences. It is best to give 
1.5 mg. (three tablets) three times daily after meals for two days, 1.0 mg. 
(two tablets) twice daily until the desired clinical effects are obtained, 
and then continue with O.S mg. (one tablet) twice daily as maintenance 
dose. As in the case of digitalis therapy, the plan should be changed to 
fit the individual patient. Urginin offcm no advantages over digitalis in 
cases of congestive failure, and rectal administration of this preparation 
is unsuccessful. 

Urginin has toxic effects similar to digitalis. Vander Veer and his asso- 
ciates,^^® reported the occurrence of nausea, vomiting, and diarrhea in 
patients on maintenance doses of urginin. They also observed characterjspc 
toxic arrhythmias: ventricular tachycardia, coupling of ventricular prpma- 
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ture beats, and auricular fibrillation. These manifestations depend largely 
on the severity of the cardiac damage and the care with which the drug 
is given. Patients who have slightly damaged hearts may complain of 
nausea and vomiting before any disturbances in cardiac rhythm are noted. 
On the other hand when severe myocardial damage is present, dangerous 
arrhythmias may appear before the calculated amount of the drug has 
been given. Although idiosyncrasy is fortunately rare, wc do meet patients 
at limes who eihibh a prejudice against the use of digitalis. In these 
instances urginin may be prescribed. 

It is well to remember that all digitalis preparations deteriorate with 
age. Powdered leaf of digitalis, if kept dr)', seems to be less affeaed than 
other preparations, which is another consideration that recommends it for 
routine use. Levy--* calls attention to the rapid deterioration of aqueous 
solutions of k'Strophanthin and ol certain digitalis preparations when 
stored in ampules of soft glass, presumably caused by the alkali absorbed 
from the glass. Ampules of hard glass should always be used for these drugs. 

Co.STRAINDICATIOSS 

Heart failure is not very often accompanied by situations that contra- 
indicate digitalis therapy. There arc other conditions, however, where the 
use of digitalis in the absence of signs of heart failure may be harmful. 
In cases of partial heart block, if there arc present seizures that suggest 
Adams-Stokes attacks, the drug should not be used. It is no longer con- 
sidered pood practice to give digitalis in pneumonia unless the condition 
of the heart specifically requires it.*** Digitalis may be harmful if given 
to patients who have angina or coronary occlusion in tlie absence of conges- 
tive manifestations. Caution should be used in giving large doses of 
calcium’*- saa sas ephedrine*’* to patients who arc being digitalized. 
Deaths have been reported in cases where intravenous calcium has been 
given to digitalized patients. In diphtheria, digitalis should be given with 
great care, since diphtheria toxin and digitalis have somewhat similar 
cITecis on the heart. 

Some surgeons continue to increase the hazards of their anesthesias by 
giving digitalis routinely by mouth before operation and intramu<eularly 
upon the slightest provocation posiopcratively. It is without value in the 
absence of congestive failure pre*operativcly, and most of the tachj cardias 
I have seen posiopcratively arise from shock and other extra cardiac 
causes where digitalis cannot be expected to be effective and in many 
instances is actually harmful. E.xcept in the presence of a specific cardiac 
indication, digitalis is comramdicated with ether or chloroform, 'fliesc 
anesthetics increase vagal tone. When the augmented vagal activity result- 
ing from digitalis is imposed upon the exaggerated vagal activity of the 
anesthetic, a slight stimulation of the vagi may produce a prolonged 
diastolic pause. If this is preceded by a deep inspiration, a fatal exposure 
of the myocardium to the Influence of the anesthetic may be the result. 
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DIURCTIC DRUGS 

When the combined measures of bed rest and digitalis do not suffice in 
removing all edema fluid and restoring cardiac balance, we have at our 
command a group of drugs whose diuretic properties lend valuable 
assistance. The new members of this group of diuretics have already 
displayed so high a degree of efficiency combined with so low a toxicity 
that they are rapidly replacing the older drugs as well as some of the 
older methods of therapy. For this reason Southey's tubes are rarely 
needed by the modern practitioner, and scarification for the relief of exten- 
sive edema is seldom required. 

The diuretic drugs may be conveniently grouped as the xanthines, the 
inorganic salts, urea, and the organic mercurials. 

Xanthines 

Members of the xanthine group have a low toxicity and may be admin- 
istered by mouth, but often their action is disappointing. The least toxic, 
most efficient, and the least expensive member of the group is theobromine 
sodium acetate. It is administered as a tablet or a powder or in a capsule 
in doses of 0.5 Gm. (7J^ grains) three times daily. 

Theophylline with ethylenediamine (aroinophylline) is likewise a potent 
member of this series that can be given orally in doses of O.I Gm. 
{114 grains) three or four times daily or intravenously In doses of 0.24 
Gm. in 10 cc. of physiological saline. 

Theophylline (theocin) is used in oral doses of 0.2 Gm. (3 grains) three 
or four times daily, although it is likely to prove nauseous to some patients. 

Theobromine calcium salicylate (theocalcin) causes less gastric dis- 
turbance and may be given in 1.0 Gm. (15 grains) doses after meals. 

The mechanism of diuretic aaion of the xanthines may involve several 
factors, the relative importance of which may change under different 
conditions. These factors for which we have at present adequate experi- 
mental evidence may be briefly summarized as follows; (1) An increased 
glomerular filtration due to the elevation of the intraglomerular pressure. 
(2) An increase in the number of the functioning glomeruli. (3) A decreased 
tubular absorption. (4) An increase in the non-colloidal constituents of 
the blood. 

It is best to give a xanthine preparation as long as its effect is maintained 
in the absence of untoward effects. Many clinicians administer members of 
this group in full doses for three to five days. They are then withdrawn and 
used subsequently as indicated over a similar period. 

Inorganic Salts 

Chlorides and Nitrates. Important among the saline diuretics are the 
chlorides of ammonia, potassium, and calcium, and the nitrates of 
ammonia and potassium, each of which should be given orally. The 
presence of these salts in the blood raises the osmotic pressure of the 
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plasma %\iih the result that water from the tissues and lymph is transferred 
more rapidly to the blood, transported to the Udneys, uhcrc it passes «ith 
the salts into the glomerular filtrate. The tubules refuse to absorb the 
unneeded salts, hence they, with the srater they uithdraw from the tissues, 
pass from the body. 

When the ammonium salts or caldum chloride are used, the typical salt 
effect is augmented by an acido!>is, the extent of which will depend upon 
the amount of the salt adminislercd. Theoretical objections can be raised 
agamst the use of nitrates which in rare instances may in part be changed 
to nitrites by the intestinal flora and also to the potassium salts, whicli. 
although entirely nonloxic when administered orally to the normal patient, 
might accumulate in some cardiac cases tsith decreased renal function in 
sufficient quantities to embarrass the heart. While I consider these effects 
highl) improbable, ammonium chloride is the saline diuretic of my choice. 
^^hen administered alone in large quantities, ammonium chloride is apt 
to cause gastric irritability; consequently it is better to give it In the form 
of an enteric coated tablet of 0.5 Gm. (7J^ grains). Two or three of thete 
administered after meals and at bedtime usually cause no disturbance of 
digestive function. In some patients a daily dose of 10 Gms. may be 
required to produce a satisfactory diuresis. 

OrCA-MC McRCURtAC DlURETtCS 

Paracelsus used mercury in the treatment of edema as early as the six- 
teenth century. The success he achieved may be judged when we consider 
the extensive use of mercury for all diseases in the centuries that follcnsed. 
William Stokes in 1854”*' again called attention to the valuable diuretic 
properties of mercury when he stated. 

It happens again and again that the exhibition of mercury, as 
by enchantment, removes the anasarca. 

Mercury is an ingredient of the famoui Guy’s pills, but its real value as 
a diuretic was not appreciated until the recent tllscoverj’ of the less toxic 
organic preparations. In 1920 Saxyl and Heilig^*’* intr«iuccd the first of 
these compounds, known as novasurol (merbaphen, U.S.P.) and vcrifiwl 
the earlier statement of Stokes that mercury “as by enchantment” removes 
anasarca. About 1927 salyrgan (mcrsalyl) was introduced on the Justifica- 
tion that It was less toxic in laboratory and clinical e.tperimcnis; but the 
inclusion of merbaphen in the latest edition of the U.S.P. is sufficient 
evidence of the usefulness and safety of the older drugs. During the next 
year (1928) a preparation conuining an organic mercurial salt combined 
with theophyllin was introduced by von Issckuiz and von \Vph,’*‘ known 
as mercupurin. All these preparations arc incITective when giren by mouth 
and must be administered intravenously or intramuscularly. Recently 
(1934) Engel introduced a suppository containing mercupurin without 
the theophyllin; this is known as merfurin^^^’' 

Mode ot Acriox. The mercurial diuretics owe their therapeutic value 
to the faa that they ionize feebly under appropriate conditions to form 
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mercury ions. Although these Ions have a general affinity for all proteins, 
their action is manifest principally on the kidney tubules, suggesting that 
here the body presents optima! conditions for the ionization and action of 
these drugs with the result that reabsorption of the glomerular filtrate is 
diminished, producing a tubular “diarrhea.” 

Eaperiments have demonstrated that the primary site of action of these 
drugs is not extrarenal. If we transplant a kidney of a novasurol-treated 
dog into the neck of a normal dog, we will find that the novasurol kidney 
excretes much more urine than the dog’s other kidneys; conversely, if a 
normal kidney is transplanted into a novasurol-injected dog, it will excrete 
much less than the dog’s kidneys which had been exposed to novasurol. 

Technic or Administration. While three methods of administration 
have been proposed (intramuscularly, intravenously, and by rectal sup- 
pository), 1 have obtained the best results from the intravenous route. 
If care 15 used at all limes in making the injections, local reactions as well 
as the sclerosing effects these preparations have on the veins can be pre- 
vented. Leakage into Tire subcuta.sxous tissues during intravenous 
INJECTION SHOULD ALWAYS BE AVOIDED SINCE THESE AREAS ARE SUBSE- 
OUENTLY MOST PAINFUL AND NOT INFRCQUE^TLY SLOUCH. 

The equipment necessary for an intravenous injection of any of these 
mercurial diuretics is simple and may be sterilized and carried to the bed- 
side of the patient in a small container. Sterilization of the skin with alcohol 
is sufficient. With the tourniquet in place, the needle is held parallel to the 
veins and inserted. When the needle is completely in the vein, as shonn by 
the column of blood entering the syringe, the tourniquet is released and 
the injection slowly given. In case the veins are deeper owing to the thick 
subcutaneous tissues, a longer needle (i inch, 24 gauge) should be used. 
In patients who have excessive edema or obesity, and when other points 
of entry arc obscured, the injection may be given successfully into a vein 
on the back of the hand. 

The initial intravenous dose of mercupurin or salyrgan should be yi cc 
to 1 cc. of the 10 per cent solution. Untoward reactions are rare, and 
subsequent doses of 2 cc. can be administered safely at intervals of three 
to six days. It is usually unnecessary to gi\'e the drugs at intervals of 
less than three days. 7n cases tvhere intraveaom injection is impossibie, 
the intramuscular route may be used. The dosage is the same. Intra- 
muscular injections of mercupurin are best given into the upper outer 
quadrant of the buttock (see Fig. 92), using a 2 to 2j^ inch needle of 
22 gauge. Although this method is more painful, a similar diuresis is 
produced. 

When there is an objection on the part of the patient to parenteral 
therapy, suppositories may be tried, although I have not observed as satis- 
factory results following their use as reported by others.^'® However, in 
cases where a good diuretic response follmvs, suppositories have a distinct 
advantage, since it is then possible to give up the intravenous route — 
always a desirable step when another avenue of administration proves as 
effective. The use of suppositories means fewer visits of the patient to 
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the clinic or physician’s office and consequently results in a saving of time 
and money. The suppositories are made of a cocoa butler base, and contain 
500 mg. of the mercurial salt of mercupurin uithout the addition of 
theophyllin. The suppositorj' should always be inserted in the morning 
after a cleansing enema, in which e\'cnt absorption may be fairly rapid. 
Diuresis starts in one to two hours. 'lire use of suppositories should be 
guided by the physician, depending on the amount of edema present and 
its tendency to recur. Inter\*als of four to six days are usually recommended. 

The acid-producing salts arc weater dmictics in themselves, but hate 
been found to augment considerably the diuresis if administered with die 
organic mercurial diuretics. Keith, Barrier, and Whelan'^* first used 
ammonium chloride in combination with novasurol and obtained good 
results when either preparation given alone w as ineffective. The mechanism 
of this synergistic action is probably related to the pH of the glomerular 
filtrate. Other acid-forming salts like ammonium nitrate and calcium 
chloride were found to be just as effective as ammonium chloride. Admin- 
istration of alkalis has been shown to reduce the diuresis. Whenes'er 
possible, the acidifying salt, ammonium chloride, is given in 1.0 Gm. 
(IS grains) doses after meals and at bedtime for two days before the 
administration of the mercurial diuretic. 

Untoward Effects. The addition of these powerful agents in the form 
of mercurial diuretics to our therapeutic program has been a great advance. 
However, caution should be used in their indiscriminate use, particularly 
in older people. Too rapid dehydration, in some instances has been followed 
by extreme weakness, and not uncommonly by changes in the mental 
condition of these patients. They lose interest, take little food, and may at 
times shenv a lendenc)' to an increasing stupor, leading eventually to coma. 
The enormous loss of sodium chloride and w-atcr from the body must be 
considered as one of the dangers of this form of therapy.*®* In addition to 
the weakness and thirst complained of by the patient, dry tongue, sunken 
features, and other signs of dehydration should be looked for. At times the 
chloride loss w'ith its accompanying weakness simulates Addison’s disease 
where a chloride deficiency likewise occurs. 

The sodium ion is linked with the fundamental biochemical processes of 
life, and one of its chief roles is to hold water in the intercellular tissue 
spaces. The administration of one of the diuretic drugs causes the loss of 
sodium chloride from the tissues, the amount depending on the dose of the 
drug. Consequently, when the symptoms described above appear in any 
patient receiving mercurial diuretics, the usual routine therapy should be 
interrupted, and water and sodium chloride administered by mouth or 
intravenously as the occasion demands. 

In the treatment of congestive failure, it is well to remember that all 
the procedures recommended should not be carried out during too^ short 
a period of time, for example, thoracentesis, abdominal tap, diuresis and 
phlebotomy. This is particularly true in aged patients. I have seen weak- 
ness and collapse follow ‘"too much doctoring,” a stale of affairs similar to 
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lhat produced by the repeated bleedings of our “fathers of oid.” It is wise 
“to make haste slowly,” and not try all the drugs in the saddle bag during 
the first 24 hours. 

It is not my purpose to arouse any apprehension on the part of the 
physician in regard to the mercurial diuretics. No great concern should 
attend their daily use in practice when definitely indicated if the above 
precautionary measures are followed. In very sick patients, particularly 
those who suffer from attacks of paroxysmal cardiac dyspnea (cardiac 
asthma), all intravenous injections should be made slowly. It might be 
well in some cases to dilute the drug to 10 cc. with normal saline solution. 
However, if not less than three minutes arc allowed for the injection, most 
of the organic mercurial diuretics may be used undiluted in the average 
patient. Injections of mercurials may be given at the usual intervals over 
the course of many years with no untoward effects, as accumulating reports 
in the literature point out (page 113). Rare cases have shown a renal 
mercurial poisoning,^” but I have never seen this occur. Post mortem 
examinations of the kidneys of patients who have been receiving many 
injections show no toxic change.*'* 

Indications ior Mercurial Diuretics. Cardiac edema is the chief 
Indication for the use of these drugs. At times when the administration of 
digitalis is not tolerated (page 107), the organic mercurials hold a place of 
prime importance in the schedule of therapy. 

In certain types of dyspnea, particularly the nocturnal variety, much can 
be gained from the use of the mercurial diuretics. These attacks of nocturnal 
dyspnea which frequently complicate left ventricular failure may be pre- 
vented by the routine administration of the mercurial diuretics. 1 have 
seen this beneficial result occur even when edema was not in evidence 
(page 109). 

I believe that the mercurial diuretic group has likewise helped to provide 
a “lengihn’d day” for the cardiac patient who was previously incapacitated 
at an earlier date by persisting edema. If edema remains after the full 
exhibition of digitalis in patients with regular rhythm, the mercurials form 
the sheet anchor in therapy in any type of heart disease. Mercurial diuretics 
likewise have a place in the edema of nephrosis, where the kidneys can 
excrete urine of a specific gravity of i.Qi6 or over and where evidence of 
acute nephritis is absent. 

Ascites resulting from both cardiac and noncardiac causes calls for the 
trial of the mercurial group. In these cases the result will usually not be 
as dramatic as is seen when edema fluid is removed from other locations, 
particularly where the ascites is secondary to hepatic disease. After an 
initial abdominal tapping, the routine use of a mercurial diuretic may 
make the repetition of this procedure unnecessary, or it may markedly 
increase the interval between tappings (Case 7), 

Contraindications. Hematuria seems to be the sole contraindication to 
the use of mercurial diuretics, according to some authorities.^®* However, 
caution should always be used in older patients, especially in the presence 
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of cachexia, fever, enteritis, or ccJltis, and hemiplegia. Where local rectal 
conditions (inflamed or thrombosed hemorrhoids, rectal fissures) arc 
present, the use of the suppositories is contraindicated. Care should be 
taken to prevent spontaneous redijitallzation following administration of 
mercurial diuretics (page 113). 

Preparations, merbaphen' U.S.P. or novasurol is a compound of mcr- 
cui^’ with barbital. It contains about 34 per cent mercury and is marketed 
in ampules containing 1 and 2 <x. of a 10 per cent solution. 

SALYRGAN Or mcrsalyl is a fine crystalline powder containing not less 
than 37.6 per cent of mercury in poorly jonizable form. Ampules contain- 
ing I or 2 cc. of a 10 per cent solution are obtainable. Salyrgan has been 
recently modified and now is reported to consist of a “complex compound 
of mercury’ and sodium salicyl-allyl-amino-o-acctate in a five per cent 
theophyllin solution.” 

aiERCuPURiN is marketed in ampules each containing a 10 per cent 
aqueous solution of the preparation. One cc. contains the equivalent of 
about 39 mg. of mercury' in poorly iomzable form. The theophyllm in 
mercupurin, is chemically bound to the mercury atom. Mercupuriiv is 
supplied in l.l cc. and 2.2 cc. ampules. 

MERCURiN SUPPOSITORIES. Each suppository contains 0.5 Gm. mercurin, 
equivalent to about 0.2 Gm. of mercury’, or approximately' two and one- 
half times the amount of mercury contained in 2.2 cc. of the parenierally 
administered mercurial diuretics. It is supplied in boxes containing five 
and 25 suppositories. 

EsiDRONE^*®' is a stable, neutral, crystalline substance which Is easily 
soluble in water. It contains 31.2 per cent mercury in nonionizable form, 
and 28.0 per cent theophyllin which is chemically conneaed with die 
mercury atom. Generally 1 cc. of Esidrone administered intravenously or 
intramuscularly (never subcutaneously) produces gratifying results al- 
though 1.5 cc. or 2.0 cc. may be administered with comparative safety. 
Esidrone may be given one, two, or even three times per week. It is 
marketed in ampules of 1 cc. (1 cc. equals 0.14 Gm. Esidrone equals 
0 043 Gm. mercuo')- Each ampule contains sufficient amount to allow 
withdrawal and administration of I cc. 

MECHANICAL THERAPEUTIC MEASURES 

Venesection. A better understanding of the use of digitalis and the 
discovery of the effectiveness of organic mercurial diuretics have forced 
one of the oldest of therapeutic procedures almost into the discard. Although 
previously advised in every disorder to which the human flesh is heir, blood 
letting is now practiced only* in the presence of venous hypertension that 
follows right ventricular failure. In these acute episodes the relief obtained 
following the withdrawal of 500 to 600 cc. of blood is at times dramatic. 

The procedure of venesection itself usually offers no difficulty. A needle 
of large caliber is preferable, and care should be used in applying the 
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tourniquet in order that the biood flow in the artery is not shut off. An 
inflated blood pressure cuff makes a convenient tourniquet for ordinary 
purposes. In emergencies a longitudinal incision into the vein serves just 
as well as venous puncture. The amount of blood to withdraw' depends on 
the clinical condition of the patient and is often not as important as the 
speed with tvhich it is removed. Usually observations of the neck veins 
furnish a rough gauge of the height of the venous pressure, but before 
venesection is repeated, a more exact estimation should be made whenever 
possible (page 54). “Bloodless” venesection produced by placing tourniquets 
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on the arms and legs close to the trunk, does not give the same fall in 
venous pressure in cardiac failure. 

Thoracentesis. 'DighsVis snd diuretics, although often efficient in pre- 
venting the accumulation of fluid in the pleural cavities, usually fail to 
remove large collections present when the patient is first seen- These require 
drainage, inasmuch as they reduce the vital capacity and increase the 
amount of dyspnea. Properly carried out, thoracentesis should cause the 
patient very little discomfort. 

I prefer the Potain apparatus (Fig. 42) that enables the removal of the 
fluid by a closed (siphonage) system. A tightly fitting rubber stopcock is 
essential for success of this method. One outlet is attached to the aspirating 
needle; the other to a small sucuon pump. A vacuum is first created in the 
bottle by closing the stopcock leading to the needle and pumping out the 
air. With the patient sitting up in bed (Fig. 43), the site for puncture is 
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carefully selected (usually the eighth or ninth interspace in the posterior 
axillary line) and sterilized with iodine and alcohol. Satisfactory local 
anesthesia is produced by infiltration of the skin and deeper structures with 
a 1 per cent procaine hydrochloride solution. A small 26-gauge needle 
should be used for the skin and subcutaneous tissues and then changed 
to a one and one-half inch length of the same gauge when anesthetizing 
the deeper structures down to the pleura. The needle used for the tap 
should not have too long or too sharp a point in order to avoid puncturing 
the lung and producing a pneumothorax. This danger, with ordinary care, 
is remote. A small incision previously made in the anesthetized skin with 
a scalpel allows an easier and more deliberate entry of the needle into the 
chest. Before inserting the needle, the suction in the bottle should be 
tested by using sterile water, taking care to turn the stopcock on the side 
of the needle to the open position and to close the stopcock leading to the 
hand pump. 

The amount that can be safely withdrawn from the pleural cavity varies 
In each instance. As much should be taken as possible without producing 
untoward symptoms. During a thoracentesis, the patient should be carefully 
watched for increase in dyspnea, cough, faintness or tachycardia. Nausea, 
vomiting, pulmonary edema and the so-called pleural shock are possi* 
bilities but are rare (or else I have been fortunate). When the lung can be 
felt coming down and striking the end of the needle, or if the patient begins 
to cough, it is well to stop the procedure. Withdraw the needle and seal the 
puncture with collodion. A fall in the venous pressure may indicate 
improvement even after the withdratval of as little as 400 cc. It is well not 
to withdraw' amounts in excess of 1000 cc. at one time. 

Abdominal Paracentesis. Small collections in the peritoneal cavity 
usually show better response to diuretics than thoracic collections, owing 
to the fact that the peritoneum is a better absorbing surface than the 
pleura. An advanced degree of ascites may be present in chronic congestive 
failure, but chronic constrictive pericarditis usually produces the largest 
collections. If the ascites interferes with breathing, it should be removed 
after the pleural collections have been successfully drained. 

The technic of abdominal paracentesis is simple, and there is no contra- 
fitdfcaffon n? pcr/ormfng rfre oferacha ns (he hoiTre. Be/oro procjed.'.vgi :{ 
is essential to have the patient empty the bladder. Figure 44A shows the 
minimum equipment required. The operation is carried out best with the 
patient sitting on a chair or on the edge of the bed. A firm satisfactory back 
rest should be obtained (Fig. 44B). The legs arc separated and a large 
rubber sheet or piece of oil cloth fitted around them. A household bucket 
is placed between the feet. The skin area below the umbilicus is sterilized 
in the usual manner with iodine and alcohol (taking care to protect the 
genitalia), and the site of puncture midway between the umbilicus and 
the symphysis selected. This area is infiltrated with one per cent procaine 
hydrochloride solution using a 26-gauge needle and followed by injection 
of the deeper areas using a 24-gauge, inch needle. A small incision 
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when the trocar is inserted. The incision should be large enough to accom- 
modate the trocar which is gradually forced into the abdominal cavity 
by a series of controlled, rotary movements. When the cannula is removed 
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from ihe inside of the trocar, the column of fluid escapes from the end as 
a jet and can be directed toward the bucket. Abdominal paracentesis 
usually causes no discomfort. The withdrawal may be momentarily 
checked by reinserting the cannula into the trocar, taking care to follow 
aseptic technic continually. If the flow of ascitic fluid stops suddenly, this 
same procedure should be employed to displace small pieces of omentum 
that block the end of the trocar. After ail the fluid has been withdrawn, 
a sterile dressing is placed over the wound and an abdominal binder 
applied. Following abdominal paracentesis, it is a good practice to keep 
the patient in bed until the neat day. 

Southey's Tubes. Cases will rarely be met w-hcrc digitalis and diuretics 
fail to make an impression on a chronic edema of large proportions. In 
such instances, Southey’s lubes may be inserted. These are small hollow 
cannulas 5 cm. in length and 3 mm. in width, with a scries of openings in 
the walls (Fig. 45). A point on the outer aspect of each leg about two 
inches above the ankle is anesthetized with procaine hydrochloride, and 
the cannulas arc inserted on a small trocar that is withdrawn as soon 
as the cannulas arc in place. Sterile rubber tubes leading to bottles 
attached to the side of the bed are now tied on the end of the cannulas, 
using a fine silk thread. The sides of the tubes are kept clean and arc 
surrounded by sterile gauze. Occasionally large amounts of fluid (four 
or five liters in 24 hours) may be drained from the tissues in cases of 
set’cre congestive failure by the use of this method. 

OXYGEN THERAPY 

In the uncomplicated case of chronic cardiac failure, oxygen deficiency, 
as determined an estimation of the degree of saturation of the arterial 
blood, is not present; consequently the administration of oxygen is of no 
value. Where there arc pulmonary complications (emphysema, edema, 
infection, infarrtion) or in cases of coronary occlusion, a diminished 
oxygen saturation may exist, in which event, the inhalation of high con- 
centrations may be most beneficial. It has been shown by Barach and his 
associates*-- **• that oxygen in some cases of cardiac failure relieves the 
dyspnea and cyanosis, slows the pulse, promotes diuresis, and diminishes 
edema. This effect may be noted three hours after inhaling an atmosphere 
containing 45 per cent of oxygcri. Some of these patients when returned 
to an atmosphere containing a normal amount of oxygen have been 
reported to show a decreased urinary output and a return of the edema. 
If again placed in the tent, a second diuresis often follows. As a rule, 
cases of heart failure where an acute rheumatic process exists do not 
show the same speedy response to oxygen therapy as the arteriosclerotic 
type. 

The use of oxygen therapy combined with thyroidectomy for vanous 
types of heart disease*’ has been suggested by Barach and ht$ assixiates. 
Intensive treatment in an oxygen tent preceding and following operation 
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makes full use of the effect of an atmosphere rich in oxygen on circulaton* 
function. ^ 

Cyanosis and dyspnea are the most reliable guides to the use of oxygen 
therapy in the presence of congestive failure with pulmonary complica- 
tions. Cyanosis and cardiac pain serve in the same capacity in cases of 
coronary occlusion. 

In congestive failure, it is my impression that variable results follow the 
use of oxygen. In some cases the ej'anosis may clear up, but the dyspnea 
may remain unrelieved, while in other cases both symptoms may show a 
gradual improvement. 

Levy and Barach*® have shown that oxygen in acute coronary occlusion 
is of decided benefit. Here inhalation of a 50 per cent mixture supports 
the heart damaged by anoxemia and consequently relieves the pain. 
A 50 per cent o.xygen mixture is recommended in the average case, 
although a 70 per cent mixture can be used if marked anoxemia is present. 
The high concentrations of o.tygcn (80 to 100 per cent) are apt to cause 
pulmonary irritation if long continued, nhilc the concentrations below 
SO per cent do not have the same beneficial effect. 

Methods of Administration. The simplest method to administer 
oxygen efficiently is by means of the nasal catheter. The entire equip- 
ment consists of a cylinder of oxygen, a suitable regulating valve, a 
humidifier, and catheter with connecting tubing (Fig. -(dA). Tlic super- 
vision requires no special training, and the oxygen concentration delivered 
to the patient compares favorably with the more expensive equipments. 
Care must be taken to place the catheter correctly in the oropharynx. 
Rovenstine®” suggests that the distance between the external nares and 
the tragus of the ear ( 4 ^ to 5^4 inches) be measured on the patient and 
marked on the catheter before it is inserted, A good supply of olive oil or 
cottonseed oil is applied to the catheter, and with the oxygen flowing, 
this is introduced slowly through the nares to the mark previously men- 
tioned (Fig. 46B). If pushed beyond this point, the stimulation produced 
will usually cause the patient to make swallowing movements. ITie 
catheter is then withdrawn slightly to the point where deglutition docs 
not occur and fastened in place (Fig, 4dC). A fresh catheter should be 
inserted at least every I2 hours, and the nostrils used alternately. A flow 
of oxygen of five to six liters per minute gives an alveolar concentration of 
50 to 60 per cent. ^Yjth the flow cut down to four liters per minute, a 30 to 
40 per cent alveolar air concentration is obtained. Barach believes* that 
the nasal catheter method of administering oxygen in the absence of a tent 
is the most efficient and recommends a flow of five liters per minute. 

Various types of small masks for oxygen are on the market.*"- ** The 
mask designed by Boothby, Lovelace, and Bulbullan«-«'”' is efficient 
and satisfactory, and where ctMjpcration can be obtained from the patient, 
most economical (Fig. 47C), Enough moisture remains in the mask from 
the wearer’s exhaled air to provide for a sufficiently high and comfortable 
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tration desired. The material is transparent and light and may be com- 
fortably molded to the face (Fig. 47B). 

The administration of oxygen concentrations between SO and 70 pec 
cent over long periods can be carried out most comfortably and cfTtcIcntlv 
by the use of the oxygen tent (Fig. 47A). The obscr\'aUQns of temperature 
and the humidity that are necessar)* require the services of a special 
nurse or attendant; consequently this equipment lends itseU best to 
hospital usage. In this apparatus the carbon dioxide is removed from 
the air by soda lime, and ice is needed for the cooling system. 

It has been shown that subcutaneous administration of oxygen does 
not materially affect the oxygen content or the percentage of oxygen satura- 
tion of the arterial blood. 


Barach’* has diluted oxygerv with hcUum gas and successfully employed 
the mixture in patients suffering from severe asthma and in conditions 
associated with obstruction of the upper air passages (see Chapter 16). 
Helium is a lighter gas, and the helium-oxygen mixture requires consider- 
ably less effort to breathe than air and oxygen. 

A thorough understanding of the technic of the various methexis of 
oxygen administration is essential for success. The regulation of the 
apparatus should never be left to an unlnstructcd nurse or attendant. 
Phj’sicians unfamiliar with the details of this method of therapy should 
cither not employ it or else should call in consultation a colleague who 
understands both the errors of technic and the advantages of the pro- 
cedure. In arranging the patient in a tent, it is well to keep in mind that 
the mattress is pervious to oxygen; consequently a rubber sheet should 
cover the mattress, and the patient should be carefully tucked in if the 
efficiency of the method is to be maintained. The tent should be of non- 
diffusing material and should be kept in good condition at all times. Leaks 
reduce efficiency' and are expensive. It is well to remember that there is 
only' one kind of oxy'gcn used, industrial o.xygen. There is no special 
“medical oxygen.” 


TOTAL THVROIDECTOMV 

Total ablation of the thyroid gland was first proposed by Blumgart and 
ia 1913 as aa ^ in a carefully selected g,rQup of patients 
suffering from congestive cardiac failure or angina pectoris. The scientific 
basis for this new form of therapy is logical and remains unassailable, 
although the results in many cases have been disappointing. 

The heart has increased work to do in the presence of an elevation of 
the basal metabolic rate. If this rale is purposely lowered to the myxedema 
level, less work is required of a heart already showing exidence of reach- 
ing the limit of its functional capacity by the presence of congestive failure 
or angina. The margin provided by the operation may enable the patient 
to be about again without recurrence of the symptoms of edema or chest 
pain on slight exertion. Although it was a well-known clinical fact that 
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patienis with heart disease and thyrotoxicosis sho\<ed considerable cardiac 
impro%'ement after subtotal thyroidectomy, Jt remained for Blumgart and 
his colleagues to recommend the removal of the normal thyroid. 

Patients must be carefully selected, not by the surgeon but by the 
internist only after careful study, if successful results are to be obtained. 
Operation should never be considered until a medical regime has been 
given a fair trial in competent hands. Cases are few where digitalization 
and the use of one of the mercurial diuretics combined witii bed rest and 
diet do not produce marked improvement in all the symptoms of con- 
gestive failure. The operation is recommended for the small group who 
remain comfortable under appropriate therapy at bed rest, but when 
the slightest increase in activity is allowed, shots' prompt recurrence of 
symptoms. It must also be' kept m mind that the operation that provides 
this added amount of e.cercise tolerance is not without its risks. Likewise, 
where the cardiac lesion has gi%'en evidence of its tendency to progress 
rapidly in patients with coronary' arteriosclerosis, syphilitic aortitis, renal 
complications or in some patients who already have a lots basal metabolic 
rate, nothing is to be gained by attempting thyroid ablation. Consequently 
it is evident that the number of cases benefited by the operation is still 
further decreased. White^®’ estimates that 1 per cent of all the patients 
routinely seen for congestive failure or angina pectoris will ultimately 
prove suitable for the procedure of total thyroidectomy. 

In addition to the care necessary' in the selection of the patient, it is 
most Important to obtain a surgeon experienced in the technic of the 
thyroid operation, if fatalities are to be reduced to a minimum. The after 
care of the patient calls for regulation of the myxedematous state. The 
medical regime of digitalis and diuretics is continued and thyroid extract 
is added, if required, to maintain the basal metabolic rate at about a 
minus 30 per cent. 


FOLLOW-UP TREATMENT 

When the signs of congestion vanish, and the patient is again ambula- 
tory, the physician’s work is by no means finished. He may have recog- 
nized very quickly' the signs and symptoms of cardiac failure and treated 
them promptly and efficiently to the great satisfaction of the patient and 
his family, but the task is not completed until the etiology of the heart 
condition has been determined. The patient’s future can then be more 
intelligently planned. 

In some cases discovery of the eriolr^ will be an easy matter, in 
others difficult. At the time of the initial examination of the patient, 
valuable points may have been gathered from the past history, for 
example, several attacks of rheumatic fever, or a long history of hyper- 
tension or angina. On examination, increase in the blood pressure, signs 
of hyperthyroidism, certain characteristic murmurs, changes in rhythm, 
pulsations, bulgings or retractions of the thorax, or other evidences point- 
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mg to the nature of the tindeilying cardiac lesion may have been dhcov- 
ered (Chapter I). 

\\hen the etiologic background is established, the ph)sician is in a 
position to give advice in regard to the probable future course of the 
disease. For example, patients with rheumatic heart disease, particularly 
if auricular fibrillation is present at the onset of congestive failure, usually 
respond promptly to treatment and may' shorv no recurrence of failure (or 
a number of y'ears, provided digitalis and diuretic drugs are properly 
administered. The same may be said concerning cases of hypertension. 
If the initial failure is regarded as a warning, and co-operation obtained, 
these patients may* do very well for some time. The same optimistic 
outlook cannot be held where syphilitic heart disease is shown to be the 
cause of the failure. Here initial improvement may take place following 
the usual regime of ireairaent, but it does not last, and a poor prognosis 
must be given. The same may' be said of patients where frequent coronary 
occlusions have greatly reduced the myocardial reserve. A small number 
of cases will be seen where prompt recognition of the cause of the con- 
gestive failure may result in complete restoration of circulatory function 
for an indefinite period (pages 182, 556). 

The tj'pe of patient we are dealing with many times has a definite 
beanng on prognosis. If intelligent and co-operative, the outlook is im- 
proved: for modern methods of management have much to offer. The 
station in life may likewise affect the future Jo that the type of work to 
rvhich the patient returns after the breakdown may precipitate another 
attack. Henvever, I do not beliere that complete rest for an indefinite 
period is the best treatment for working people. The Issue has often been 
settled for me by the patient when I have been in doubt about the 
ability to return to a previous occupation. Of necessity the head of the 
house returns to mill or factory, or the housewife to her household duties 
and the care of her children. Mild grades of congestive failure have 
reappeared in some cases, but even so, I have been surprised at what 
could be accomplished bj' these patients in spite of this handicap. 

The frequency of congestive failure as a cause of death in heart disease 
has shown a decided drop dunng the past decade, for the newer methods 
of Uea.ttnen.t ena.ble us to keep cardiac patients edema-free. Williams and 
Rainey, comparing the incidence of congestive failure in patients from 
their files who died between 1931 and 1935 with a similar series between 
the years of 1926 and 1930, found that congestive failure accounted for 
31 per cent of the deaths in the early group, -while it accounted for only 
18 per cent in the 1931-1935 series. Their figures, in addiuon, show that 
the duration of life after the onset of symptoms has, in recent years, been 
distinctly prolonged. This reflects the value of the modern treatment of 
congestive failure. _ 

In the following cases, problems of management of congestive failure 
will be re\'iewed. The treatment of the etiologic types of heart disease 
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Treatment was begun with an injection of morphine sulfate, 15 mg. 
1/4 gram). Because of the cyanosis, dyspnea, and tense jugular veins a 
venesection was performed and 600 cc, of blood was quickly withdrawn. 
Following this, the venous engorgement was visibly impro%-ed, and the 
patient felt better. 

^^omiting was the next problem that demanded attention. No medica- 
tion had been previously taken. This removed the possibility of vomiting 
as a result of digitalis toxic action. In patients showing such marked 
clinical evidence of venous engorgement, vomiting usually arises secondary’ 
to the congestion of the entire gastro-intesttnal tract. 

Since it was impossible to give digitalis by mouth when the patient 
was first seen, the rectal route was chosen. After a cleansing enema, 8 cc. 
of digitan {equivalent to 0.75 Gm. [12 grains] of the whole leaf of 
digitalis) were given through a tube and washed in with one ounce of 
tap water. For the next 12 hours, nothing but cracked ice in small quan- 
tities was allowed. The next day, the vomiting had stopped, diuresis had 
started, and the patient felt much improved. Oral administration of 
digitalis was therefore begun, and one tablet, O.I Gm. (1^ grains) of 
the whole leaf was gk’en every' four hours. The pulse on the second day 
w'as still irregular, but the rate had dropped to 90 beats per minute. 
A Karell diet (page 548) was prescribed and was well tolerated. The 
vomiting did not recur. 

Since some edema was still present on the fourth day, 1 cc. of 
mercupurin was given intravenously, and at the same time the digitalis 
dosage was cut to 0.1 Gm. grains) twice daily, inasmuch as the 
pulse rate had dropped to 80. The diet was increased and the fluid 
allowance raised to 2000 cc. daily. On the sixth day the pulse was 70, 
consequently the digitalis dose was lowered to maintenance, O.I Gm. 
(I 54 grains) daily. The blood pressure at this lime was lBO/100, con- 
firming the original impression concerning the etiology. This increase 
was not regarded as an alarming sign. The blood pressure, with restoration 
of circulator) efficiency, had merely returned to its previous level. 

At the beginning of the second week, a regular diet was prescribed and 
the patient was allowed to sit in a chair beside the bed. There was no 
evidence of edema; dyspnea did not reappear, and the pulse rate was 75 
and irregular. In the presence of cardiac enlargement and congestive 
failure, no attempt was made to restore normal rh)'thm. .Auricular fibril- 
lation was accepted and the ventricular rate controlled by maintenance 
doses of digitalis. These patients, rheumatic or hypertensive, get along 
better with an established fibrillation than they do if attempts are made 
to restore co-ordinated auricular contractions. Restoration of sinus rhvihm 
by quinidine materially increases the possibilities of embolism from clots 
that may be swept away from the auricular walls. 

Three weeks later this patient was able to carry out lighter duties of 
the household. The heavier work, that had been largely responsible for 
piedpitating the attack of congestive fmlurc, was turned over to a pan- 
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tinie maid. Rest periods uerc continued in the afternoon. The patient 
was periniited to lake short walks on the level out-of-doors on clear days, 
and social activities \sere encouraged. Since she enjoyed sewing and was 
skilled in certain types of needlework, she managed in time to obtain 
enough work from her neighbors to pay for the services of the maid. 

Hypertensive Caroiovascolar Disease. Cosolstive Failure and 
Cardiac Asthma in a Patient Abnormally Sensitive 
TO Digitalis and Morphine 

Case 5. Mr*. R M., an .Arncrjcan housrnifeof SJ, «as fint seen in January', 1937, 
coinplaming of se\erc chest pam. Pmiousl) she had received treatment over the course 
of five )cars for J))pertension. The mam s}i»ptoins complained of during this time vrere 
vertigo, and palpitation (“skipping of the heart”). 

Physical Examination When the first examination was made, severe chest pain had 
been present for 24 hours, recjuinng two hepodermic injections of morphine for reJief. 
Nevertheless, her condition was excellent. B.P. I7D/I00. T. 98* F. The pulse was 80 
am) regular. The skin was warm and dr>, ami the color was good. An electrocardiogram 
showed no evidence of coronarj occlusion The cause of the chest pain was evident the 
next morning when a tjpical herpetic eruption appeared (Fig. 49B). 

A subseijuent study showed that the heart was enlarged to the left 49A). Sjstolic 
nturiiiurs were present over the mitral and aortic areas. The aortic second sound was 
accentuated. An electrocardiogram showed frequent premature heats (Fig. 49C) and 
alterations to the T-uaves connstent with the diagnosis of h)pertenrite heart disease 
The blood Wasicrimnn reaction was negative. Several Wood counis and urinaljtes showed 
no departure from the normal. 

ChtMCAL CiAGsostr A. Etioiogic Hv'penension B. Anatomic Cardiac hypertrophy. 
Relative mitrai insufficiency. C. Physiologic. Frequent premature ventricular contrac- 
tions. D. Functional Classification Class ). Therapeutic Classification- Class C. 

Discussion. Before the appearance of the skin eruption, a diagnosis of 
acute coronary occlusion had been made. This alarmed the patient, and 
the pain that persisted following the healing of the eruption also con- 
tributed to a rapid down-hill course. When re-examined three months 
later, the heart was found to be increased in size, and dyspnea was pres- 
ent on less exertion. Two months later, when evening edema began to 
appear, digitalis was prescribed. The first dose of the drug consisted of 
a tablet, O.I Gm. (1J4 grains) of the whole leaf. This was promptly 
vomited. R^oetition of half the dose two days later had the same effect. 
A week later the drug was again administered, disguised in a colored 
capsule. This time the vomiting lasted two days, and the edema and 
dyspnea increased to such an extent that bed rest became necessary. A 
capsule containing phenobarbital, 30 mg. (}4 grain) and theobromine 
sodium acetate, 0,3 Gm. (5 grains) given after meals was well tolerated. 
At the end of a week of complete bed rest, the first typical attack of 
cardiac asthma occurred. Although a hypodermic injection of morphine 
sulfate, 15 mg. grain) brought prompt relief, h was followed by a 
severe vomiting that continued for two days. When this was controlled, 
attacks of nocturnal dyspnea again returned and were more severe. The 
patient’s condition during one of these attacks made the use of morphine 
again a necessity. Vomiting promptly reappeared and the usual measures 
including gastric lavage were ep**~’" Ucepnmc if« epv'pntv 



Fjc 49. A. The onhodiagram. Note 
cardiac enlargeinent (chiefly left \en. 
tncular). The right upper cardiac bor* 
der is formed by the ascending arch 
Systolic pulsations -were tisible in Ihii 
region. 

B. The appearance of the precordial 
region h\o days after the onset of chest 
pain. 

C. The electrocardiogram. Note fre. 
quent \emricular premature beats. The 
voltage of the QRS groups is Increased 
T«2 is diphasic and T-3 is flat. Left 
axis deviatioa is pre«enL 

D. Diagram representing clinical find- 
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However, the large amount of fluid lost in the vomitus, in addition to 
the greatly restricted intake during this period, appeared to decrease the 
frequency of the attacks of cardiac asthma. Consequently, although no 
edema was visible on physical examination, injections of mercupurin were 
tried. Following a satisfactory response to I cc. intravenously, the amount 
was increased to 2 cc. tvith e.xceilent results. Attacks of cardiac asthma 
did not recur after mercupurin injections W'ere begun. 

A series of 62 injections of mercupurin have now been given during 
the past 18 months. Although the patient has been confined to her room 
by the greatly diminished cardiac reserve, she has been entirely comfort- 
able and free of paroxysmal dyspnea. The only additional medication 
given during this period has been ammonium chloride in enteric coated 
pills, 1.0 Gm. (15 grains) after meals and a capsule of phenobarbiial, 
60 mg. (1 grain) at night. No untoward effects of the mercupurin have 
been observed. The cardiac signs during this time have remained 
unchanged. The rhythm has been more regular and a ventricular rate of 
80 has been maintained. 

This patient is a good e.xample of the progress that has been made in 
recent years in the treatment of congestive failure. In some cases control 
of the fluid balance of the body through the use of the organic mercurial 
preparations gives relief, even though the accumulation of edema fluid is 
not evident on clinical examination. Future studies arc awaited to reveal 
the mechanism involved In this process. 

Syphilitic Heart Disease — Suooen Death During First Attack of 
C oNCESTivc Failure — Autopsy 

Case 6. E. R , a colored laborer o( 40, >vat admitted to the Philadelphia General 
Hoipiul on 5/+/2tf. The chief complainte were shortness of breath and swelling of the 
legs and abdomen. The patient dated the onset of his illness four months before admission 
when d>'spnca on exertion first appeared. This increased and was followed by cough. 
Hemoptysis was present on three occasions. Six weeks before admission edema of the feet 
was noted in the esening. It gradually became more marked involving the thighs, and 
finally the abdomen. The dyspnea had increased to orthopnea on admission. The patient 
gave a history of cliancrc at the age of 25, for which no treatment bad been received 

Physical Examination. B.P. 188/28. Orthopnea. Anasarca. Distention of neck 
veins. Pulsating arteries in neck and arms. The apex beat was in the fifth interspace in 
tile anterior axi’iYary line. djsroAc ano’ olasttoiltr r^iVV westr (Wiy-jihV lir rtV rthru’ mni' 
fourth interspaces, 1.5 cm. to the left of the sternal margin. The first sound of the heart 
heard over t]ie apex was acwntuatcd. The aortic second sound was absent and svas 
replaced by a long, loud diastolic rnurmor. A loud systolic murmur teas heard over the 
aortic area, transmitted to the arteries of the neck. Over the third and fourth left inter- 
spaces there was a loud, rasping murmur. The abdomen was tense and a fluid wave was 
present. A pistol-shot sound was heard over both femocsls. 

Laboratory Data. Wassermann, four plus. Blood urea nitrogen: 75 mg. per cent 
The urine revealed a faint trace of albwimn. The electrocardiogram showed no almor- 
mality except a left axis deviation. The roentgeo examination shoived cardiac enlargement 
with aortic configuration. There was no sign of aneurysm. 

DiACNOsrs. A Eiiologic; Syphilis. B. Anatomic: Cardiac enlargement. Aortic regurgi- 
tation. Aortitis. Aneurysm (^). C. Phvaologic: Normal sinus rhythm. Congestive cardiac 
failure. D, Functional Classification: Class 4. TTwrapeutic Classification: Class E. 




Fic. 50 Syptiilitlc cardmascular disease. 

A. Increased cupping of the aortic leaflets is present. A sacculation appears behind 
the anterior leaflet. At this site an aneurism projects Into the pulmonary arter). 

B The Pulmonarj- Artery. The point of rupture of the aneurjsmal sac is seen. Note the 
area of thickening on the wall opposite point of rupture. (Autopsy No. 17,193, Philadcl* 
phia General Hospital.) 
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Course. TJie patient faiiciJ to show any improvement folloivin^ digitalis and diuretic 
therapy and diet! suddenly on the third hospital day. 

Autopsy. Marked cardiac enlargement and dilatation ncre found (Fig. 50 A). There 
was increased cupping of all the aortic leaflets. The anterior leaflet showed a more marked 
change with sacculation to the siro of a marble in the lower half. The base of this sac 
was ruptured. The adjacent tissue of the aortic leaflet was sacculated to the size of a 
pigeon egg and projected into the pulmonary artery (Fig. SOB). The wall of the 
pulmonary artery opposite the perforation was roughened, probably the result of the 
blood gushing through the opening. In the anterior wall of the descending portion of the 
aorta there was a small sacculated aneurism containing a moderate amount of laminated 
clot. 

Discussion. The treatment of cardiac failure folioiving syphilitic cardio- 
vascular disease does not differ from that recommended in other types. 
The prognosis, hoivever, is far more serious in syphilis when symptoms 
develop to the extent that were observed in this patient on admission. 
Survival of the rheumatic or hypertensive patient for some time following 
one or more episodes of congestive failure is not unusual. On the other 
hand, while a fairly good stale of health may be maintained by the 
patient who has syphilitic aortic regurgitation, when signs of circulatory 
failure can be detected clinically, the end of the road is not distant. 
Sudden death may be expected, houever, at any point in the course of 
the disease, Valvular or aneurysmal dilatations with subsequent rupture 
and the estaHishmenc of an intrathoraclc arteriovenous aneurysm may 
precipitate the terminal episode of congestive failure in some instances 
as demonstrated in this case. 

Intravenous arsenical preparations are contraindicated in the manage- 
ment of these patients, while the heavy metals should be withheld until 
the evidences of congestive failure disappear. This patient received no 
treatment, either for his syphilis or his cardiac condition, until three days 
before death. When he entered the hospital, the prognosis was hopeless. 
Earlier recognition of the cardiac involvement followed by Intensive 
specific treatment would undoubtedly have delayed tlie onset of conges- 
tive failure m.iny years. 

Rheumatic Heart Disease — SrcNosis and Rccuruitation at All 
Valvular Oairiccs — Covcestive Failure or Eiccptio.vally 
Long Duration 

Case 7. Mrs. B. K., a housewife of 49, when first exainineit in June, I9JJ, presented 
the typical picture of congestive failure. Circulatory sjmptoms hail appeared four years 
prior to the initial etatttirafion, anti the patient had btxn adjitiflni on three occasions to 
local hospitals for treatment of congestive failure. There was a history of three attacks 
of rheumatic fever in childhood. 

Physical fxavii.vatiov showed » thin adult female sitting up in bed There was 
a trace of icterus. The jugulars were turgid (Fig. 51D). Orthopnea was present. 
Inspiratory rales were heard over both lung bases. The heart was enlarged to percussion. 
The left border was readily detecteii in the anterior axillary line, and the right border 
was penossed 6 cm. to the right of the mitlsternal line. Systolic thriUs were palpable over 
the aortic, pulmonic, and mitral valve areas. Tbe sounds at the base were replared by 
loud systolic and diastolic murmurs, Presystolic and diastolic murmurs were heard over 
the mitral area. Separate murmurs were not distinguishable over the tricuspid area. 
Ascites was present (Fig.ilC) as well as edema of both feet. 
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Fic. 51 Roentgenogram showing carJiac enUrgement in all Jiameters 
B. The electrocardiogram. Aurtcular fibrillation » present. Note the deprrs'yn r{ 
the S*T Intertali in all leads eau'ed In digitalis action. 

C Marked ascites. 

D Swollen )«gulit \eins, Pattent in erect |*o<ition. 

tndkatmg the ah»ence of pcricactKal eSutioOv Urina!\»is ami blood ctiuni s*erc normal. 
The blood Wassennann reaction was negatite. 

ClivicaC Diacvo<is. a. Etiologic: Rheumatic. Injcthr. R. Anatomic: Cardiac enlarge- 
ment. Mitral, aonic, tricuspid, and pulmonic jtewisis and regurgitation. C. Phyt ologif 
Auricular fibrillation. Congesthe cardiac failure. D. Functional Clawification: Clt»t ♦. 
Therapeutic Classification: Class E. 

Discussion. Murmurs and thrills typical of stenosis and rcgiirgifati^n 
were elicited over the aortic, mitral, and pulmonic areas. The findings 
were not so distinct over the tricuspid area. Ilotscvcr, in the presence of 
such an extertsive rheumatic endocarditis, it is reasonable to suppcKc tliat 
the tricuspid valve was involved at least to some degree in the tan-e 
process, '^c presence of ascites and other signs of venous conrcJtion 
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gave further support to the diagnosis of tricuspid stenosis. Other condi- 
tions that might account for the same clinical picture are chronic adhesive 
pericarditis (page 181), or a massive pericardial effusion. Adhesions in the 
region of the inferior vena cava or at the base of the right lung might 
obstruct the venous flow tvith the same result. The roentgen study was 
useful in ruling out these possibilities. 

When this patient was first seen, she was given a hypodermic Injection 
of morphine, 15 mg. (J4 grain) and digitalized in the usual manner. 
Following the intravenous administraiioQ of 1 cc, of mercupurin the next 
day, there was a diuresis amounting to 6000 cc. The edema of the feet 
disappeared completely, and the dyspnea was greatly relieved. The ascitic 
fluid collection was unaffected, and two days later, 10,000 cc. of a clear 
amber fluid were removed from the abdomen (page 95). Following this 
procedure, the liver was readily palpable a hand’s breadth below the 
right costal margin. It was smooth, firm, and slightly tender. 

Intravenous injection of 2 cc. of mercupurin was begun and continued 
every five days in an attempt to prevent the reaccumulstion of ascites. 
Although the fluid collected in the peritoneal cavity, the amount was much 
less than ordinarily observed, and some decrease in the abdominal tension 
followed each injection of the diuretic. During the first few months, 
nausea and occasional vomiting spells appeared the day after the injec- 
tion of the mercupurin. A pulsus bigeminus was observed at this time. 
These signs and symptoms suggested a toxic action following the diuresis, 
which swept back into the blood stream the digitalis contained in the 
body fluids. The maintenance dose of distaffs was accordingly stopped 
the day before the injections of mercupurin and resumed the following 
day. The toxic effects did not reappear. The pulse remained at 70, the 
appetite improved, and the exercise tolerance was fair. A mild state of 
congestive failure persisted, but the patient was able to be about on one 
floor of the house. 

During the next six years, a total of 430 injections of 2 cc. of mercupurin 
at five-day intervals were given to this patient. Repetition of the ab- 
dominal tapping was unnecessary for four years. Paracentesis was per- 
formed once during the fifth year and three times during the sixth year. 
The pstteaC is still AtnbisUtocy' aC this vridag. She has been most 
co-operative in keeping her intake-output records and is an expert in 
the matter of digitalis maintenance dosage. She illustrates what may at 
times be accomplished by maintaining dipialis plus maintenance diuretic 
therapy. 

Long periods of sumval from the time of onset of symptoms of con- 
gestive failure are not uncommon in these patients who show combined 
valvular lesions. The continued congestion of the portal system in this 
case that followed the development of tricuspid stenosis may serve a 
useful purpose in limiting the return flow of blood to the heart and 
relieving the strain on a badly damaged organ. For the same reason, the 
pulmonary fields show a less marked congestion than is usually found in 
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section, and morphine was prompt. In other instances, however, the diag- 
nosis is b)' no means so easily made. 

The response to epinephrine in a patient giving a previous history' of 
allergy may be confusing. In this case epinephrine had given but slight 
relief compared to the marked benefit that always followed its administra- 
tion in previous years. Untoward effects, on the other hand, are not at all 
uncommon following the persistent use of epinephrine in this type of heart 
failure. 

The clinical examination often gives the most valuable evidence for 
making the differential diagnosis. Fortunately, in this patient, although 
emphysema was present to some degree, accurate determination of the 
heart size was possible. The accentuation of the pulmonic second sound 
also attracted attention to the congested condition of the pulmonary fields 
secondaVy to the sudden failure of the left ventricle. In patients who exhibit 
less pronounced signs of cardiac disease, other diagnostic measures are 
necessary. 

Venous pressure readings have been useful in differentiating bronchial 
from cardiac asthma. During an asthmatic seizure of purely allergic origin, 
the venous pressure is usuall> normal, while marked elevation may appear 
in the presence of the left ventriailar failure that accompanies cardiac 
asthma. During a paroxysm, however, the technic of the procedure is not 
as readily carried out as it is after the attack has been relieved. 

For this reason estimation of the circulation time is now looked upon as 
the most valuable laboratory procedure in making the differential diag- 
nosis. During an attack of left ventricular failure, the velocity of the blood 
flow through the lungs as well as in the systemic circulation is decreased. 
The cyanide method is probably the best to use because of the sharp end 
point obtained that does not depend on the response of the patient. Arm- 
to-lung time may likewise be satisfactorily measured by the injection of 
0.3 cc. of ether into the arm vein and noting the time that elapses before 
it is detected on the patient’s breath. The patient with uncomplicated 
bronchial asthma will show normal circulation time, while cardiac asthma 
produces an increase in the circulation time.'*”*- 

This patient was slowly digitalized after relief of the attack was obtained 
T(ie wfiofe leaf of d'lgi'tafis was used" and fuff effect was observed when 
IS tablets (0.1 Gm. each) had been given over the course of a week. At 
the end of this time the patient felt much improved, and since there had 
been no recurrence of the paroxysmal dyspnea, she was anxious to go 
home. Two days following discharge, however, mild seizures began to 
appear at night, and for the first time, a slight amount of edema of the 
feet was noticed. The liver was S cm. below the right costal margin. 
Consequently, she was given two enteric coated tablets of ammonium 
chloride 0.5 Gm. grains) after meals and injections of mercupurin 
(2 cc.) every sixth day. A maintenance dose of digitalis, found to be 
IVi grains every second day, w'as continued and 60 mg. (1 grain) of 
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phenobarbital was given at bedume. Although the patient was allowed 
to be out of bed, her activities were restricted to one floor of the house, 
and she was advised to create a part-time position in her household for a 
willing but much younger neighbor. On this program she has had no 
recurrence of her attacks of cardiac dyspnea for a period of five months. 

Although a good therapeutic result was obtained considering the age 
and the amount of cardiac damage present, the one mistake in management 
was made when the patient was permitted to be out of bed and to return 
home in one week. This, no doubt, was responsible for recurrence of the 
attacks. A minimum period of three w'ceks away from even the lighter 
burdens that arise In the care of a home should be obtained. If thrombi 
have formed in the heart during the period of congestive failure when 
slowing of the blood stream takes place, the prolonged rest period may 
permit them to become better organized and adherent, and consequently 
there may be less subsequent danger of embolism. The longer rest may 
also be a factor in preventing early recurrence of attacks of congestive 
failure, since it makes possible a more complete training in proper regu- 
lation of the regime, and allows a better recovery’ of the cardiac muscle. 

A patient may occasionally be encountered where the etiolo^* of the 
congestive failure is obscure. If a malignant growth has been discovered 
in any part of the body, a metastatic process involving the heart should be 
suspected (page 430). 

Edema resulting from vitamin-B deficiency' states may likewise appear 
in rare instances in the guise of cardiac failure. It may be entirely due to 
the lack of the vitamin, or the vitamin deficiency may be the contributing 
cause In the appearance of symptoms in a patient with previous cardiac 
damage. Consequently, when the etiology of congestive failure is obscure, 
inquiry should be made concerning the dietary habits (page SS6), 
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THE PROBLEM OF RHEUMATIC HEART 
DISEASE 

When climatic conditions have augmented the severity of a 
disease or epidemic, the cusiojnary therapeutic measures are much 
less efficacious than a change from the predisposing climatic 
conditions. — Cqrvtsart, 1806. 

Rheumatic infection is the most frequent cause of organic heart disease. 
Appearing in various guises, it bewilders us when we become too optimistic 
concerning our progress in the conquest of infections. While perhaps not 
the most fatal, the rheumatic state is one of the most crippling of the 
diseases that attack mankind. Although referred to by some as acute 
articular rheumatism, we can say as wc view this infection in the light of 
modern knowledge, that it is neither entirely acute nor entirely articular. 
It now seems certain that once invaded, the human host m.ay harbor the 
inciting agent for months or years and when resistance is lowered, acute 
exacerbations may appear. In this respect, rheumatic infection is not unlike 
tuberculosis and syphilis. 

The rheumatic invasion is not always accompanied by articular mani- 
festations; in fact, in some instances the disease may be present for years 
and never produce joint symptoms or for that matter rheumatic pains of 
any kind. As more detailed knowledge is accumulated, the real nature of 
rheumatic disease has been recognized, and today instead of considering 
this modern plague of childhood as an acute disease limited to one region 
of the body, ivc regard it as a chronic smoldering threat to the integrity of 
many organs. Although much attention centers around the results of 
rheumatic invasion of the heart, few organs of the body fail to feel its 
touch or lack in a few years the typical scars that rev’eal its presence. The 
fibrous'tissue structures in the body bear the main burden of the attack. 
The heart, the joints, the subcutaneous tissues, the lungs, the brain, and 
other organs all show inflammatory reactions that involve this element of 
their structure. 

The clinical picture produced by rheumatic infection is by no means 
uniform. In children, as a rule, the cutaneous tissues are involved to a 
greater extent than the joint structures. However, the signs and symptoms 
may vary even in individuals of the same group. One child may have 
chorea, another tonsillitis, a third only fever and loss of weight; and yet 
the same amount of heart damage may result in each case. 

iir 
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PRESENT-DAV VIEWS OX ETIOLOGV 

Although the search has been long and intense, the cause of rheumatic 
fever or the rheumatic state is still a matter of controversy. Numerous 
investigators have isolated streptocoed from the lesions, but proof that 
these organisms have a direct relationship to rheumatic fever has not been 
convincing. As early as 1900, Poynton and Paine demonstrated the 
presence of a diplococcus in the blood and tissues of rheumatic patients. 
Many subsequent investigators have confirmed this observation, while 
others have held out against a too quick acceptance of the streptococcus 
as the specific cause of the rheumatic process. Shick, in 1912, suggested 
that allergj’ to the toxin of the streptococcus could account for some of the 
arthritic and endocardial manifestations of the disease, while Schlcsingcr 
and his coworkers have considered a filterable virus as the likely cause-*^ 
Even protozoa have not been above suspicion as causative agents in rheu- 
matism. However, while conclusive proof in the matter has yet to be 
picsenied, a poll of opinions of bacteriologists at the present time would 
show that the streptococcus leads the list of suspected organisms. 

The exact mode of entry of the causative agent into the body Is another 
unsettled point. Available evidence seems to point to the tonsillar area as 
the most likely spot for the invasion to begin, since many times intiial 
attacks as well as recurrences are ushered in by the appearance of sore 
throat. Cultures from the tonsillar area during acute attacks often reveal 
the suspected streptococcus. Adenoid tissues and lymph follicles in the 
pharj'nx as well as decayed or abscessed teeth, infected sinuses, middle- 
ear disease and the vast area of the gastro-iniestinal traa have been 
regarded as possible foci. 

Age of Onset. We generally consider rheumatic infection as a disease 
of childhood or adolescence, since in most cases the first symptoms appear 
between the ages of four and fifteen. When the onset is obsers’ed in early 
adult life, there are usually differences in the character, the manifestations, 
the course, and the prognosis. In general the earlier the onset, the greater 
the number of recurrences and the greater the chance for cardiac involve- 
ment. Females ace affected more often than males. Wilson and his co- 
workers,^*® m a study of 400 cases of rheumatic infection varying in age 
from infancy to 22 years, found that 61.2 per cent were females and 
38.8 per cent males. 

Racial Factors. A study of the various races represented in our groups 
of clinic patients with rheumatic heart disease is misleading, since we 
cannot separate the racial factors from the environmental. Beyond a doubt, 
rheumatic infection is widely distributed all over the world and has been 
observed to attack every race of mankind. However, the incidence has 
been reported to be much less among Chinese. 

Disease of Temperate Zone. Rheumatic infection h a disease that 
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flourishes in temperate climates, a fact that should always warrant con- 
sideration in the management of these cases. Competent observers in 
tropical climates have repeatedly stated that they have never seen a case 
of rheumatic fever, chorea, or mitral stenosis. Cold, damp, temperate 
climates favor the rheumatic state, and in the cardiac clinics situated in 
large cities along our northern seaboard, the bulk of the cases belong to 
the rheumatic group. Acute recurrences are most common among this 
group in the late winter and early spring months.”- 

Familial Incidence. Rheumatic infeaion has a tendency to show a 
much higher incidence in certain families.*” It is not at all uncommon 
to find a mother and one or two children showing signs of rheumatic heart 
disease, and in some instances the lesions discovered may be identical. The 
practitioner of the old school who acquired his patients at birth and took 
care of them during the years that followed fully appreciated this tendency 
for certain types of disease to appear more frequently in some families 
than coincidence could explain. This keen insight often places the general 
practitioner above the level of the specialist in his ability to detect early 
manifestations of rheumatic disease, and the secret of this skill lies m what 
we refer to today as hereditary diathesis, or to state it his way, "some 
families offer better soil for rheumatic infection than others,” 

Environmental influences cannot be entirely removed from the picture, 
for ts it not possible that the rheumatic disease arises from cloac contacts 
in families, schools, or barracks?*^* On this basis, we can also explain its 
greater frequency in the crowded tenement districts than in the other 
communities ivhere standards of living are higher. Statistics show that 
rheumatic infection is much more prevalent in cities and towns, particularly, 
in crowded industrial sections where it flourishes among the undernourished 
children of the working classes.*®^- *** 

THE LESION 

Rheumatic infection produces a characteristic lesion in many of the 
tissues of the body. We may consider this rheumatic nodule or Asclioff 
body analogous to the miliary nodule that is so common in tuberculosis. 
As it appears in the heart muscle, the heart valves, the pericardium, the 
brain, and the Joints, it is an example of the proliferative type of tissue 
reaction. The second type of lesion so commonly produced by rheumatic 
invasion is described as exudative. This is found in joints and in the 
pericardium. The Aschoff cells that arc observed in the proliferative type 
are large endotlieloid cells containing several nuclei. They are usually 
surrounded by lymphocytes and plasma cells, and close inspection shows 
a fibroblastic reaction in the surrounding ti<(si(cs. Aschoff bodies vary in 
size and shape and are most often situated near .1 blood vessel (Fig. 53). 

The subcutaneous nodule visible on gross inspection and so charac- 
teristic of rheumatic disease is similar in its construction to the Asclioff 
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body (Fig. 54). These nodules 


arc generally painless and may be found 


m some cases around the malleol,, the elborvs, the knees or vertebral 



spines. Both of these manifestations of the rheumatic state, one occurring 
in the myocardium as the AschofF body 
of submiliary size and the other visible 
macroscopically in the subcutaneous 
itssues, may appear and disappear very 
quickly. Furthermore, they may be 
present in abundance during some 
years in all rheumatic cases, while 
during other years, workers in the 
same clinic will detect very few. This 
is particularly true of the nodules. 

Typical Aschoff bodies are found 
at autopsy in many, but by no means 
aJI, cases of rheumatic fever. They are 
more apt to be present in the myo- 
cardium, especially m the auricular 
wall and in the interventricular septum, 
and usually heal with the production 
of small myocardial scars. Occasionally 
in severe cases the coronary arteries 
become involved, causing alterations in 
the blood flow to the heart muscle and 
consequently grave myocardial impair- 
ment may result. The Aschoff bodies 
in the septum involv'e the bundle of His, and the edema that attends the 
inflammatory process may cause a delay in the transmission of the con- 
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traction impulse from the auricle to the ventricle. This will be reflected in 
the electrocardiogram (page 616). When the acute rheumatic invasion sub- 
sides, normal function of the bundle »s restored (page 139). 

PATHOLOGY 

Rheumatic infection reaches the heart valves through the blood stream. 
Since the mitral valve contains more blood vessels than the others, it is 
usually the first to be invaded. The small vessels in the valves persist 
longest in the mitral valve. Therefore, the younger the patient, the greater 
the likelihood of rheumatic involvement. In the healing process that 
follows, the delicate te.tture of the valve is destroyed, and it becomes 
thickened and stiffened. Calcium deposits may occur later in these diseased 
tissues, causing them to stand out in the blood stream, increasing the 
obstructive or stenotic nature of the process. An equally important feature 
of rheumatic infection as far as valvular function is concerned is the 
invasion and subsequent contraction of the chordae tendinac. 

The inflammatory changes produced by the rheumatic process in all 
severe cases spread readily to the pericardial surfaces. The gloss that 
normally characterizes this epithelial structure quickly disappears and is 
replaced by a fibrinous e.xudate. The pericardial layers become adherent 
and when separated at autopsy, the typical “bread and butter” appearance 
is seen. Fluid usually accompanies these exudative reactions and accumu- 
lates In the pericardial sac in small amounts. 

Relation of Structural Changes to Physical Signs. Invasion of the 
m 3 'ocardium, endocardium, and pericardium produces the structural altera- 
tions just reviewed. These form the basis for the physical signs that we 
search for in patients suspected of harboring rheumatic infection. Various 
murmurs that have been described previously (page 17) are produced; 
the most common, of course, is the one that accompanies mitral regurgita- 
tion. The stiffening and thickening of the mitral valve causes the presj’stolic 
murmur of stenosis at the time of auricular systole, which is best heard over 
the region of the apex beat, while weakening of the muscular ring figures 
largely in the production of the regurgitant murmur. When the aortic 
cusps are invaded, insufficiency is produced, and a diastolic murmur 
appears, wfiicfi is best fieara' afong the left stemaf hoofer. la ch^umstic 
disease at this area, valvular damage is the chief factor in the regurgitation. 
In syphilitic disease regurgitation results when the aortic wail becomes 
weakened and dilated and when the valve insertions in this area are 
included in the mass of infiamroator)’ tissue. 

Invasion or the pericardium with the deposition of fibrin produces 
a friction rub (page 163). Later adhesions form. If the layers of the peri- 
cardium become adherent, little harm results and no characteristic signs 
appear. However, if the thickening of the pericardium takes place and 
interferes with diastolic filling of the heart, much disability may result 
during the ensuing years (page 179). 
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CoNsii.LitAni.c MVOCARDUI. DAMAT.E may quicl,ly (oil,™ acme rhcumailc 
infection, and dilatation anil failure may take place early. Innammatmi 
lesions in the mtocatiliiim near llic coniliicitnn hiinille or In brandies niav 
mahe their presence knoiin by functional alterations. Focal ni)ticardia'l 
lesions may liheinse produce changes in the heart rhythm by initiatine 
premature auricular or ventricular beats. 

Other organs of the body may be extensively Involved in the spread 
of the rheumatic Infection. Changes in the brain produce the symptoms o! 
chorea and when the lungs are invaded, the characteristic hcmorrhaalc 
manifestations that often appear have been termed ‘‘rheumatic pneu- 
monia.” \'ascular lesions in the aorta as well as in the small arteries of the 
body are often encountered. Although the damape In the aorta may re- 
semble that produced by syphilis in t>pe, it cannot approach it in severhy. 
consequently mycotic aneurysms following acme rheumatic infection, while 
possible, are rare occurrences. 

In each patient the e.rtent and severity of the rheumatic involvement 
will be different. Even when the damage is confined to the heart, one 
patient may have a greater degree of myocardial damape with endocarditU 
and present many signs that can be readily detected clinically, while 
another may have an invasion of the myocardium that will produce few 
clinical signs and those demonstrable with great difficulty, if at ail, in tlie 
early stages. 


SIGNS AND SniPTO.MS 

The most valuable signs and symptoms to elicit in cases of rheumatic 
infection are those produced by activity of the process, for these guide us 
in the management of the patient. This is partlailarly true in childhood 
when the symptoms of the disease often simulate a tuberculous infection. 

Loss of Weight. Activity of the rheumatic process is usually attended 
by loss of weight, although ii is not as extreme as in tuberculosis. Many 
cases simply do not gain and return to the physician month after month 
registering the initial weight. Very few are overweight. Coombs claims 
that malnutrition is not so definite when aortic lesions predominate.'’- ” 
He attributes the failure to gain weight to the interference with oxygena- 
tion of the tissues that is present in mitral stenosis and points to the lact 
that when this lesion develops early in life, grave interference w Ith develop- 
ment may take place (mitral dwarfism). 

Pallor is usually present, and its appearance should always suggest 
activity of the rheumatic process. It may be accompanied by a moderate 
secondary anemia, and when mitral obstruction is present, by a trace of 
cyanosis *as well. MarVed pallor of a characteristic type is seen m ihc^e 
patients when subacute bacterial endocarditis develops. 

Fever usually attends the course of the disease, but ns absence should 
not be considered as a strong peunt against the diagnosis of an active 
rheumatic lesion in the presence of other constitutional symptoms, ihe 
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elevation of the temperature may be very ilightj and in some cases this 
may be the only evidence of activity on physical examination. High 
temperatures usually accompany fulminating infections, particularly when 
the brain is the seat of widespread involvement. 

Anorexia. In the presence of even slight fever, anorexia will appear, 
the child will shotv a disinclination to play, and will tire easil}'. Irritability 
and nervousness are common symptoms. The first visit to the physician is 
often made at this stage. A careful examination of the "run-down child" 
may then permit an early diagnosis of rheumatic infection (page 169). 
Alany of these patients are sent to the hospital for tonsillectomy with 
no other symptoms than pallor, anorexia, and failure to gain weight. 
A careful study of every child should be carried out before operation, since 
an ill-advised tonsillectomy at this stage usually git’es a considerable 
impetus to the invasion. 

A sore throat heralds the onset of a rheumatic exacerbation in many 
instances, but is not invariably present. All types of muscle and joint pains 
in children should be viewed with suspicion, and a thorough investigation 
should be made. The importance of joint pains is emphasized when they 
occur with any other of the manifestations of rheumatic disease. The joint 
pain may be a mild evanescent process in some cases, while in others one 
joint after another may be attacked in typical textbook fashion, usually 
the wrists, ankles, knees, elbows, and shoulders in the order named, the 
pain and swelling disappearing from one joint as another is attacked. 

The "nervous child” should be examined to rule out rheumatic infec- 
tion. Children sent home from school because of their inability to sit still 
should be disciplined only after a visit has been made to the physician. 
The twitchings and choreiform movements become pronounced and gen- 
eralized when the infection In the nervous system has advanced. Choreiform 
movements are accentuated by excitement and activity and are usually 
absent during sleep. Although rheumatic infection is by far the most 
common type of involvement causing chorea, other diseases, for example, 
syphilis and encephalitis, may occasionally produce it. 

Symptoms of a pulmonary nature may occur in many cases; these 
have suggested to some investigators a special type of rheumatic pneu- 
monia. Specific lesions in the lungs have been described*®^' ***• but here 
there ts much difference of opinion. Hemorrftagfc manrYestatioas shouW nof 
puzzle the physician %vhen they occur during the course of acute rheumatic 
fever. When they select the lungs, and many alveoli are involved, they 
produce physical signs that simulate pneumonia.*®* 

Abdominal Pain. During the course of rheumatic fever, particularly 
in children, attacks of abdominal pain are not infrequent. In some cases 
this symptom may be referred from a pericardial lesion. In others the pain 
may be related to the gastric disturbance that sometimes attends salicylate 
medication. In some children suffering from acute rheumatic infection 
unexplained vomiting may occur. Rarely lesions of a rheumatic nature 
involving the hip joint may cause abdominal pain. 
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rheumatic fever may be 

heralded by an increase m the temperature and an elevation of the pulse 
rate. \\ hen the pericardial sac js involved, precordial pain may appear, 
it IS sharp, increased by breathing and by pressure of the stethoscope over 
the heart area and is usually acawnpanied by the characteristic to and fro 
friction sound. In some instances the friction rub is present without pain. 
A dull aching variety of precoidial pain may occur at times in the absence 
of pericarditis. Pain of the angina! tj-pc is very rare following rheumauc 
infection except in the presence of aortic valvular disease with regurgita- 
tion, when it is usually believed to be a result of the low diastolic pressure 
and the decreased coronary' filling. I have seen only two rheumatic children 
who had anginal pain associated trith an aortic regurgitant lesion. 

Palpitation occurs and may be part of an effort syndrome that not 
infrequently accompanies any infectious process, or it may be the result 
of the presence of frequent premature beats. Only rarely is it caused by 
paroxysms of tachycardia or auricular fibrillation. 

Dyspnea frequently accompanies an acute rheumatic carditis in children 
and is generally attended by cardiac dilatation. It may be accentuated by 
the collection of fluid in the pericardial sac. Very seldom is the fluid present 
in sufficient amount following rheumatic infection to cause symptoms of 
tamponade and to require tapping (page 164). Dyspnea is one of the most 
common symptoms of chronic rheumatic heart disease, usually increasing as 
the lesion develops. 

Hemorrhagic episodes are characteristic features of rheumatic disease, 


consequently an unexplained nose bleed in a child, particularly If recurrent, 
is a suggestive symptom. Purpura may be a rheumatic manifestation in 
rare cases, although even when associated with joint pains, such evidence 
is by no means conclusive. Embolic phenomena secondary to the endo- 
cardial involvement in acme rheumatic fever are rare. 


Physical Examination. Detecting the presence of a disease that 
attacks nearly all the structures of the body containing fibrous tissue calls 
for a complete physical examination, not merely a cardiac study. The 
color of the skin and mucous membranes should be noted. Since petechiac, 
nodules, and skin rashes ace important in diagnosis, the parient should 
be stripped. Careful observations should be made before, during and after 
the examination for the presence of iwitchings. Nose, throat, ears, sinuses, 
teeth, and pharynx should be inspected for evidence of infection. The 
lymph nodes draining these areas should be carefully palpated, and roent- 
gen examinations made when indicated. 

Cardiac exasiination generally reveals little in the early stages. ^ 
some instances, the only signs aside from the tachycardia may be furnished 
by an electrocardiographic study. Here prolongation of the conduction 
time (pages 615, 139) may point to an acute rheumatic cardius. Signs of 
organic vah-e lesions are not present early in the disease. If signs ot 
pericarditis are present, usually they have been preceded by more easily 
recognizable signs of cardiac Imolvement. Enlargement of the heart may 
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be evident on percussion, and it may be accompanied by the systolic apical 
murmur of relative mitral insufficiency. This soft murmur is usually the 
first on the scene, and the question always arises as to its exact signifi- 
cance. That it may at times be funaiona! is shown by its disappearance 
when the acute infection subsides and the reappearance later of a murmur 
of harsher pitch, which is more significant evidence of organic valvular 
involvement. 

Valvular Lesions. In the later course of the rheumatic disease, valvular 
lesions offer abundant evidence of the presence of a cardiac invasion; in 
[act, so absorbed does the student became in their study that other signs 
are often unrecognized. Mitral valve disease is most frequent, and the 



Flc, SS. Rheumatic Jteart diseaae. Stenorcs of the mitral valve viewed from abow. 


harsh systolic apical murmur of uncomplicated regurgitation is more com- 
mon in children. It is attended by an accentuated pulmonic second sound 
and cardiac enlargement. With recurring infection or with increased con- 
traction of the scar tissue in the valve following the initial invasion, stenosis 
develops. The first reliable sign of its presence is a mid-diastoiic apical 
murmur. To elicit the signs of early mitral stenosis, the patient should 
always be examined in both the erect and recumbent positions. Many times 
a murmur that is inaudible or questionable in the erect position becomes 
clearly evident in recumbency, after exercise, particularly if the patient is 
examined lying on the left side. Later in the course of the disease, the 
diastolic murmur may be readily heard in the erect position, and the 
typical presystolic accentuation will be recognized. As the stenosis of the 
mitral valve advances (Fig. 55), the first heart sound at the apex becomes 
louder and acquires a decided slapping quality. Palpation over the area 
of the apex will now reveal a diastolic thrill. Definite alteration in the 
cardiac silhouette occurs when mitral stenosis becomes established (Figs 
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In advanced mitral stenosis, the left auricle becomes dilated. Further 
H cakening of its walls by the inflammatory' process that accompanies the 
rheumatic state makes it a vulnerable spot and sooner or later auricular 
fibrillation replaces normal rhythm (page 145). When co-ordinated auricu- 
lar contractions cease, the crescendo quality of the apical diastolic murmur 
disappears, and only a short murmur is heard m this area in early diastole. 
The diagnosis of stenosis will then depend on the other features of the 
case, particularly the.quality o( the first heart sound and the appearance 
of auricular fibrillation in a patient with a definite rheumatic history. 

\\hen rheumatic infection attacks the aoritc valve, the same changes 
occur and result first in regurgitation and later in stenosis. No sign of 
involvement of the aortic valve appears en physical examination until a 
cicatricial retraction produces regurgitation. As a portion of the blood pro- 
jected into the aorta during systole flows backward through the damaged 
valve into the ventricle in diastole, it produces a blowing murmur heard 
best along the left sternal border at the third or fourth interspace. The 
murmur of aortic regurgitation may be heard at the end of expiration 
with the patient in the upright position and bending forward. Faint 
diastolic murmurs of early aortic regurgitation may sometimes be detected 
only by the use of the Bowles stethoscope attachment. This murmur i» 
transmitted in the direction of the regurgitant stream of blood and may 
be heard as far down as the cardiac apex. The aortic regurgitant murmur 
is audible in early diastole, a fact that at once sers'es to differentiate It from 
the late diastolic murmur of mitral stenosis. In addition, the diastolic mur- 
mur of aortic regurgitation is a high-pitched blowing murmur, while the 
diastolic murmur of mitral stenosis is low-pitched and has a rumbling 
quality'. The mitral diastolic murmur is heard over a small area in the 
region of the apex, while the aortic diastolic murmur has a much tvider 
distribution. 

When the degree of rheumatic involvement becomes greater and i^he 
cusps of the aortic valve adhere, a sy'stolic murmur appears over this vahe 
area, which, as the degree of stenosis increases, becomes more harsh and 
more intense. A systolic thrill is palpable o\er the aortic area at this stage 
and the aortic second sound is diminished or absent. A plateau type o5 
pulse and a low pulse pressure can usually' be demonstrated. 

In anv rheumatic case the physical signs of aortic or mitral valvular 
disease depend on the relative degrees of regurgitation or stenosis present. 
If regurgitation is the main lesion at the aortic area, the diastolic murmur 
is long and loud and the peripheral vascular signs striking, while if 
stenosis predominates, the systolic murmur over the aortic area will be 
the main element and the diastolic murmur, although heard in the same 
area, will be shorter and less intense. WTicn aortic regurgitation is markeu. 
there ate characteristic alterations in the cardiac size and shape (see Fig- 
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23). Often in patients with aortic insufficiency the degree of left ventricular 
hypertrophy is extreme. 

Hkalcp VAU'UI.AR j-KsioN-i ai thc mitral and aon'ic areas arc the usual 
sequelae of rheumatic infection; less often involvement of the tricuspid 
and pulmonary valves occurs. Valvular lesions lead to cardiac hypertrophy, 
and, in the course of time, are followed by heart failure. A less frequent 
manifestation of rheumatic infecrion that may occur later in life is cal- 
careous aortic stenosis. Described first by Monckeberg in 190-1, the etiology 
of this lesion has since formed thc topic of much speculation. Many 
clinicians consider it a manifestation of athercwclerosis; others claim that 
it arises as a result of healing of a subacute bacterial endocarditis. The 
majority of observers now consider it as a late manifestation of rheumatic 
heart dlseasc.^^® 



Ffc. S6. Rheumatic endocarditis. The calcific type of aortic stenosis (viewed from above). 

In cAt-CARcous AORTIC STCKORis, fusiou of all the cusps is usually seen 
(Fig. 56). The reduced blood supply to this area favors the deposition of 
calcium, and the degree of obstruction becomes extreme. Many times 
these calcium deposits in the valve can be visualized by roentgenologic 
methods (see Fig, 26). Calcareous aortic stenosis is much more frequently 
seen in males than in females and is accompanied by e.xtreme cardiac 
hypertrophy. It occurs at any age. Angina may be present, and this com- 
plication makes sudden death a possibility. 

Special siethods or examination are valuable aids in the diagnosis of 
rheumatic infection. Aside from the electrocardiographic examination, the 
roentgen-ray study (page 37) may be depended upon to reveal charac- 
teristic alterations in size and shape of the heart in thc presence of ail types 
of rheumatic disease. The sedimentation rate is a valuable inde.x of activity 
(page 57), while the blood count will reveal anemia and leukocytosis. The 
blood culture shows no growth. The urinarj'^ findings are Influenced by the 
presence of active infection and congestive cardiac failure. 



128 


MANAGEMENT OF TIIE CARDIAC PATIENT 


PROGNOSIS 

The prognosis of rheumatic heart disease i$ difTicuIt, if not impossible, to 
state when the patient is first examined. Caution, however, must be used 
m giving too grave an outlook, espccialtj,* in children in the presence of an 
active process (page 167). When the infection subsides and the heart bal- 
ance is in some degree restored, a continued, although restricted existence, 
may be possible for many years. Conduaion defects disappear, heart size 
diminishes, even murmurs may fade from the picture along with the 
active rheumatic staie.^* Exceptional cases may recover to such an extent 
that on future examination all evidence of the existence of so severe a 
carditis nill be Jacking. 

Individual Factors. I do not believe that we can predict the oiiteonie 
of acute rheumatic carditis in any patient by the course that the di>eavc 
has previously pursued in brother, sister, or parent. While heredity has 
some bearing on the patient’s disease, the progress and the ultimate 
degree of cardiac damage arc individual factors and subject to wide 
variations. It can be safely stated, however, that the earlier the on*et, 
the worse the prognosis and the greater the likelihood of cardiac intolvc- 
ment. The disease has a tendency to pursue a more fatal course in females 
than in males. It is important to determine and record the number of 
attacks in the history. As a rule the greater the number of attacks, the 
more likelihood there is of a resultant cardiac damage, whereas if there 
is a definite history obtained of a number of rheumatic cpisotles, and 
the heart shows slight damage, it is unlikely that future recurrences will be 
any more severe. As the patient grows older and passes puberty, the 
physician is less fearful of the cardiac sequelae of the recurring attacks. 

The discewer)' of rheumatic nodules (Fig. 54) aside from the value in 
clinching the diagnosis, likewise aids in prognosis. As a rule the patients 
showing typical nodules may be expected to have a stormy time and 
acquire early and usually serious cardiac damage. A blond child under 
10 who shows fever and nodules xxill usually cause many an anxious 
moment before signs of infection become quiescent. 

The environment has a decided influence on the progress of the dis- 
case.^®''*' Poor housing conditions, dampness and all the aspects of 
poverty that may be encountered contribute to persistence of the infec- 
tion, w'hile warmer climates, sunshine, and good food have a favorable 
influence on the course of the disease, and consequently are factors that 
support a more favorable prognosis. 

Occupation plays a decided role in prognosis. If strenuous work is 
carried on by young men and xvomen whose education has been frcqucntlj 
interrupted by episodes of acute rheumatic infection, it leads to a greater 
degree of cardiac disability. Those xxho are fmed for lighter and higher 
salaried positions survive longer, other ibings being equal. 
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Pregnancy may add to the gravity of the prognosis in some cases 
(page 452), but it is surprising how well many patients with advanced 
lesions progress through one or even two pregnancies without adding to 
the cardiac embarrassment or inducing recurrence of the rheumatic process 
(Chapter IS). There is an unpredictable (and fortunately rare) danger 
of invasion of organisms that may attack the already damaged heart valves. 

The occurrence of subacute bacterial endocarditis naturally alters 
the prognosis at once. In this event, instead of remaining a mild case of 
healed rheumatic infection with a good prt^osis, the patient becomes a 
hopeless case. This is one of the major tragedies in the course of rheumatic 
heart disease. 

Congestive Heart Failure. If the patient survives the acute attack of 
rheumatic fever and is fortunate enough to avoid the complication of 
subacute bacterial endocarditis, the possibility of congestive heart failure 
in middle life lies ahead. Slight lesions in patients who are carefully watched 
may be compatible with a Jong life. WilHus has shown that the average 
age at death of the patient with mitral disease is 50 years; 32 years when 
both aortic and mitral valves are involved; and 43 years when the aortic 
valve alone is affected.^^ 

Thrombus Formation. In patients with advanced mitral stenosis the 
late course is very apt to be complicated by auricular enlargement and 
auricular fibrillation. This combination paves the way for another danger, 
for under these circumstances slowing of the blood current In the atnum 
favors thrombus formation. Particles of the clots then become dislodged 
and form emboli. 

Hemoptysis. Increase in the pulmonary pressure that follo\vs advancing 
stenosis may cause capillary rupture, and hemoptysis may appear. This 
symptom in later life again suggests the diagnosis of tuberculosis, par- 
ticularly if the patient shows fever and pallor and has a history of loss of 
weight. However, tuberculosis is very unusual in patients with mitral 
stenosis. 


TREATMENT 

While it is true that we are still groping in the dark for the cause of 
rheumatic infection, careful management can accomplish much. Except 
for the almost specific value of salicylate therapy in joint involvement, we 
have no potent drug or serum to use in our fight which in most cases 
results in a long siege. However, gratifying results are many times possible 
if we adopt and follow a definite plan of therapy. 

The first essential to success is to obtain the full co-operation of the 
patient and his family. This is accomplished by acquainting them with 
the nature of the disease and the basic principles of the method that will 
be used in combating it. The more the patient knows about the type and 
extent of his cardiac disability, the better equipped will he be for the 
future. When the disease remains smoldering after the mildest and most 
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Stroud and McMillan®®^ have called attention to the need in this countr}- 
of increased facilities for prolong^ convalescent care of children nith 
active and latent rheumatic carditis. More specially equipped hospitals 
are needed, for they can carry on this work uith a higher degree of 
efficiency than the ordinary' hospital. Each patient requires proper grading 
of his exercise and the supertdsion of workers who are skilled in the 
detection of signs of early activity. But most important of all, heart hos- 
pitals are equipped to carry on the long siege against rheumatic infection 
and do not neglect the scholasuc education of their patients during the 
many months of bed rest (Fig. S7). Education is the great need of the 
young cardiac patient because adequate training may enable him to 
obtain a sedentary occupation at a later date. 

Children are admitted to heart hospitals for long periods, usually from 
12 to 18 months, and only those cases are accepted that may be expected 
to derive benefit from the course of treatment. The requirements for 
admission to the Children’s Heart Hospital in Philadelphia arc as follows:*'**’ 


1. Age limit Bop, 3 to 12 ^ears, girls, 3 to 13 ^ears. 

2. Children shall have either possible or potential heart disease. 

3 Ko patients tvho have had congestive cardiac failure or who have a hopeless prognosis 
shall be admitted. 

4 Before admission each child shall spend at least two weeks In a hospital. 

5 \8 far as possible all foci of infection should be removed 

6. Parents shall agree that children will remain In the hospital from three to six months 
or longer, at the phjsician’s discretion. 


Taste r\' 

DAILY ROUTINE IN CHILDREN’S HE.ART HOSPITAL (Stroud and McMillan) 

Temperatures ^ t® 7A0s,m. 

Breakfast ... . 

Older children attend school from 9 toIlioOa.m. 

Younger children rest from 
Younger children attend school from 
Older children rest from 

Tempieratures 

Younger children attend school from 

Older children play until 2i30 and rest from 
Younger children rest from 
Play hour 
Temperatures 

Supper •••• 

Bedtime 

•Trans. Sec. Dis. of Children of.Amer. Med- Asso. 1927. 

Med Asso 

Table IV gives an idea of the average schedule of the patients in the 
Children’s Heart Hospital in Philadelphia. Reviewing the cases 

subjected to this special environment and care, Stroud and McMillan 
reported marked improvement in 108 children. These patients on discharge 
w ere able to catr>* out practically the same daily routine as healthy children 
of the same age and social status. - , , r „ ,, a- n( 

During the prolonged convalescent penod that follows an attack oi 


9J0 to Jli30 B.ni. 

11:30 to 12A0p.ni. 
lli^ to 12i30 p.m. 

12iJ0 p.m.: radio 
1 to 1:30 p.m. 

1:30 to 3 p.m. 

2J0 to 4 p.m. 

3 to 4 pjn. 

4 to 5:15 pun. 

5;t5 pun. 

5-.30 p.m ; riJw 
6:15 p.m.; rad'® 

Reprinted by permission of .Am«r 
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rheumatic infection, regular visits to the physician's ofRce should be made. 
The patient should be told that these visits are not for the purpose of 
obtaining medicine, but for the detection of any clue that might suggest 
a recurrence of the infection. When the physical status is determined at 
each follow-up examination, suitable adjustments in the exercise allowance 
may be made. This prescription is based on the extent of the lesion and 
the weight but is mostly governed by the symptoms, if any, produced by 
the previous exercise allowance. In the case of children, a contact should 
be established with the school authorities in order that co-operation may 
be obtained in carrying out the planned program. 

Some patients visit their physician every month; others every two, three, 
or even six months as the circumstances demand. It can be truthfully 
stated that advanced cardiac disease develops more often in those who 
refuse to co-operate wth the physician or clinic in the matter of these 
routine follow-up examinations. However, it seems that ft wifi always 
remain a problem to convince patients and their parents of the necessity 
of regular visits to the doctor when they “feel fine," particularly when no 
special therapy is carried out at the time of the visit and no prescription 
for medicine is forthcoming. Many times in cases of this type, some form 
of physiotherapy or even a placebo may prove valuable in management. 
After all, anything that ultimately proves of advantage to the patient may 
be viewed as good treatment. 

Management or Arthritis 

Although I cannot prove my point by an array of statistics, I believe 
that the joint manifestations of rheumatic infection are less often seen 
today than they were 20 years ago. A possible explanation lies in the 
freer use of proprietary preparations earlier in all fevers by the modern 
American family. 

The salicylates have a spedfic action cm the joint manifestations of 
rheumatic fever. When they fail, the reason is cither insufficient dosage or 
a mistaken diagnosis. Sodium salicylate in doses of 4.0 to 7.0 Gm. (60 to 
100 grains) daily in small children and higher in older children and 
adults usually eliminates all joint symptoms within 24 hours. The fever 
likewise decreases as the joint signs disappear (see Fig. 59). Salicylates 
should always be administered with an alkali in the form of an equal 
amount of bicarbonate of soda. The error frequently is made in giving too 
small rather than too large doses of sodium salicylate. If gastric irritability 
occurs with doses which are Inadequate to control the joint symptoms, the 
salicylate can readily be given by bowel. A dose of 8.0 Gm. (120 grains) 
mix^ in eight ounces of thin starch paste may be given twice daily. Only 
rarely is it necessary to resort to the intravenous use of salicylate, but 
when necessary, a K) cc. ampule of a 20 per cent solution can be given two 
or three times a day. Prompt relief of pain follows this method, and if the 
injections are given slowly, reactions are few. 

Administration of salicylates in very large doses tvill produce in some 
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^ State due to add<»is, and it is most important to recognize 
this It It occurs. Vomiting is a common symptom at the onset and mav be 
fol owed by increased respirator rate, fever, restlessness, and coma, 
balicylism may be confused with diabetic acidosis, but the dlfrerenilatton is 
possible by blood-sugar determination. 'Hnnitis, deafness, twitching, con- 
vulsions, and delirium are symptoms more characteristic of salicylate poi- 
soning than diabetes. Toxic signs following excess salicylate administration 
are accompanied by a lowering of the carbon-dioxide level of the blood. 
The symptoms are relieved by alkalis. 

The joints involved in acute rheumatic fever should be wrapped in 
cotton and protected from the tteight of the bed clothes. A 20 per cent 
methyl-salicylate ointment may be used if preferred. Since careful nursing 
care is most essential, the acute cases should be sent to the hospital 
whenever possible. 

Maxace-ment or Chorea 

When the rheumatic infection invades the brain and choreiform move- 
ments develop, the patient should be moved to a peaceful, quiet environ- 
ment. Again efficient nursing care is essential. If the movements persist, 
sedatives should be used freely. Either elixir of phcnobarbital, 4.0 cc. 
(1 fl. dram), sodium bromide 0.6 to 1.0 Gm. (10 to IS grains) or chlorotone 
0.3 Gm. (5 grains) given after meals for a few days are helpful. The 
salicylate medication should be continued. Although the drug has no 
specific effect on either the nert'ous system or cardiac involvement, it Is 
well to continue its use if the rheumatic invasion is active in localities other 
than the joints and is attended by pain. 

Fever Induction. The most recent, and perhaps the most useful form 
of therapy for rapid relief of the symptoms of chorea, is fever induction 
by means of the Kettering apparatus.^-*®* While it is possible to produce 
fev'cr by intravenous injections of typhoid bacilli, it is best to use the 
induction method. Lately other forms of rheumatic infection have been 
treated by fever induction, and claims made that it shortens the duration 
of the attacks (page 523). 

Other Forms of Therapv 

Tonsillectomy. Since the belief that the tonsils are the portaU of entry 
of the rheumatic infection is pres'alenl, no time is usually lost in removung 
them as soon as rheumatic activity is suspected. Often this is a grave risk, 
(or severe recurrences after tonsil operations are not at all uncommon. 
Tonsillectomy should be carried out only when the infection has 
been found to be quiescent It is never an emergency. 

MTiile considerable difference of opinion prevails concerning the ultimate 
value of this procedure, it is certainly wise to plan a tonsillectomy in 
rheumatic patients who show evidence of tonsillar hypertrophy, infection 
or secondary involvement of the cemca! glands. Some protection against 
the temporary blood stream invasion that may follow is offered by me 
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administration of sulfanllaroidc in the proper dosage before and for a 
short time following the operation (page 198). While sulfanilamide may be 
of value in preventing a dangcrotJs bacteremia following tonsillectomy, it 
does not affect the course of established rheumatic infection.*^*- 

Dietary measures should be directed toward keeping up the body 
weight. A liigh caloric, high vitamin diet is valuable. This may be fortified 
by the addition of 50 mg. of crv'stalline ascorbic acid (vitamin C) twice 
daily and 4,0 to S.O Gm. of brewer’s yeast (vitamin B) daily in the form of 
tablets (Chapter 21). 

Sera and Vaccines. Attempts at a more specific type of therapy have 
led to the administration of various sera and vaccines. The results repotted 
show no uniformity and are all open to question. It must be remembered 
that we do not know the exact nature of the rheumatic infection, and until 
we do, such favorable results that follow the injection of the various 
preparations made up from the streptococcus must be regarded as non- 
specific. I have seen the indiscriminate use of vaccines many times light 
up a previously inactive rheumatic infection. Although I do not deny that 
the introduction of foreign protein will aid the mechanism of defense in 
some cases, I do not feel justified in attempting it, particularly when the 
patient is progressing slowly with the aid of his natural forces. The 
infection that “sleepeth harmeth nobody.” 

Prevention of recurring upper respiratory-tract infection in our 
rheumatic cases* would be a most efficient means of lessening the number 
of attacks of rheumatic fever. Coburn®® and others have transported rheu- 
matic children to tropical and subtropical climates and have demonstrated 
that they are free of upper respiratory infection in these warmer latitudes 
and that all the rheumatic manifestations subside to return again when 
they are re-exposed to the climatic conditions of the northern seaboard 
states. 

Roentgen-ray treatments over the precordlum have been advocated 
by some workers in the hope of limiting infection and minimizing cardiac 
damage. As far as I can determine, these exposures have no effect what- 
soever on the heart and appear to be ineffective and represent purely 
local thrusts at a generalized disease.' Levy and Golden have recommended 
roentgen-ray therapy for various forms of rheumatic infection which 
show a low grade of activity.”* The changes recorded in the electro- 
cardiogram, the clinical improvement, and the relief of pain experienced 
by some cases suggested to these observers that such exposures have had 
a beneficial effect. They have reported a scries of 48 cases seen during the 
past 1 1 years. No harmful effects of irradiation M'ere noted. The manner 
in which improvement is accomplished is unknown. 

Valvulotomy. The surgical procedure of valvulotomy in mitral stenosis, 
aside from the difficulty in the technic and the risk involved, offers little 
even if successful, for the fibrous tissue in the valve may soon re-establish 

* Uiopia in Philadelphia. 
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the stcnois. Where marked cardiac hypcntophy Is present 
has been occasionally successful. ’ 


rib resection 


PREVENTIVE MEASURES 

Early recognition of all tlie manifestauons of the rheumatic state (ion 
gTQNsitsg pains” to ftank anicular mvoWement and prompt treatment fnaj 
aid in preventing advanced cardiac change. Where carditis is the onlv sicn 
of the presence of the disease, frequent physical esaminations of all 'scht^l 
children make possible the early recognition of rheumatic infection. 
Suspiaon of its presence should be entettained in all children s%ho show 
pallor, anemia, loss of weight, and who complain of weakness or frequent 
unexplained nosebleeds. By the discovert* of early cardiac involvement, 
we may m some measure prevent advanced hopeless lesions. 

As far as the actual prevention of the disease itself is concerned, further 
investigations are needed by both clinidan and laboratory worker. Ai 
Coombs^' has stated. 

Life is short-— but art is long, and it is useless to attempt the 
annihilation of such a disease as this by an “intensive campaign" — 

To the conquest of disease there can be no short cuts. U is a painful 
hand-to-hand struggle in which everyone must be mobiliz^, and 
m no part of the battle-front is there better opportunity for 
successful co-opcraiion between all scaions of the profession- 
general practitioner, consultant and administration— -than in that 
on which we are faced by rheumatic heart disease. 


ILLUSTRATIVE CASES 

Suspected Rheumatic Heart Disease — ^The Evaluation of the Systolic 
Murmur When It Represents the O.nlv Abnormal Fi.ndi.nc 
C ase 9. P. F , male, aged 10 ycare, was *ent lo the Caniiic Clinic of ific Memqfial 
Hospiul on Maj 2, 19J6i i>y a school pbpidaa. CompUinti ntn tifnoi«ne<j and ilighi 
weight loss. . . 

History. The birth had been normal. There was no hiitorj' "f rnetirtutic infrrtion 
He had a tonsilleaomr at ihe age of five. There were no lubjeoivc symptoms re/erahie 
to the cardiovascular svstem. 

Physical Examination. %VeIl-dev eloped lad. Throat dean. Entire etjminaL”'’ 
normal except for the presence of a soft, systoUc apical murmur poorly tramming 
into the axilla. The apex beat was in the fifth intercTJ*lal space well inside the m-<S- 

clavicularline.ThehcartsoundswercnormaLBP. IIO/SO. 

Lahoratory Data. Wassermann rraetlon negative. Blood count normal. .‘tedimenfiU'’" 
rate 5 mm in one hour (Fig. 58C). A roentgen «udy (Fig. iSA) showe J no cafu-af 

enlargement. The electrocardiogram (Hg. StB) nomul. 

Clinical Diacnous. Class E. Signs referable to the heart but the d.agnos.s of 
disease cannot be proved- Murmur fnnctional In type. Activity ur.-«trioed. 

Discussion Well-eslabllshed lesions at the mitral valve accompaenei 
by cardiac errlarseroent usually offer no difficulty m tli’l™''*- 
a systolic murmur heard at the apex in othetrv.se healthy children coeunuer 
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Fig. Si. A. The roentgenogram shows no cardiac enlargement. 

B. The electrocardiogram is wjlhin normal limits. The notching and low voltage 
of QRSa not infrequently occur in the tracings of normal patients. 

C. Sedimentation chart. The red blood cells show a fall of S mm. in one Jiour. 
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to be a stumbling block m cardiac diasnosis. Altlioiigli I admit that in somt 
cases the correct interpretation at the lime the child is first seen is diirinilr 
or impossible, the etaluation ol the importance of the findine in the mal 
joritp of cases presents ver}' little dilliculty if cenain fundamental fact, 
are kept m mmd. 


In the first place, many healdiy children may show a transient soft, 
apical systolic murmur folloning excitement or exercise when the speed of 
the circulation is increased. It may likewise accompany fever or anemia. 
The murmur in this rceion may be heard only durinj; a certain phase of 
respiration, or it may appear when the patient is in recumhenc)', tils- 
appearing in the erect position. The terms, “functional,” “hemic,” and 
“cardiorespiratory,” are used in describing the systolic murmurs accom- 
panying these conditions. Although these arc acceptable terms, care should 
be used in describing the intensity, pitch, quality and duration of the 
murmurs heard (page 19). If this is done in all cases, the data obtained 
aids in the correct evaluation of the finding. For example, functional 
murmurs are more apt to be faint or moderate in intensity, while loud 
murmurs are nearly always associated with organic heart disease. Harm- 
less murmurs are more apt to be short and blowing, while those of long 
duration, particularly if they arc harsh, tumbling or crescendo, generally 
accompany disease of the valvular structures. 

This boy had a faint blowing systolic murmur over the mitral area. Its 
duration was short, and it increased to moderate intensity in the rceuthbent 
position. Examination showed the absence of cardiac enlargement. So far, 
the criteria for a functional murmur have been fulfilled. However, the 
findings must be viewed in the light of the patient’s past hlstor>‘. Did he 
have rheumatic fever or chorea? All wc can elicit Is a historj' of nervous- 
ness. It is unlikely that tins symptom is related to chorea, since the blood 
count, sedimentation rate, temperature and weight, furnish no support- 
ing clues. 

If the patient had given us a cicar-cut history of rheumatic fever, the 
evaluation of the murmur would have been more dilTicult. In these cases. 


if no cardiac enlargement accompanies ilic systolic murmur, and in the 
presence of negative laboratory studies, a definite answer cannot be given 
at once. Re-examination should be made two or three times a year, .\fcan- 
time, since we are aware ol the Ircqucncy ol valvular disease Inllowing 
rheumatic fever, full activity should not be allowed. Certainly competitive 
sports should be eliminatcd'ontil the child is older. If, as time goes by and 
puberty is passed, the findings remwn constant, wc can be certain that 
the heart has escaped, and full activity may be permitted. On the other 
hand, if the murmur becomes louder and longer, and cardiac enlargement 
appears, accompanied by an increased pulmonic second sound, a mitral 
regurgitation is probably present. -r. • • 

Sometimes the systolic murmur in the mitral area disappears, h 
possible following the correction of severe anemia (page 424) or hyper- 
Ihyroidism (page 350). A rapid heart rate following exercise may be accom- 
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'.anicd by a systolic inurmtir that Uisap|>cars followtnf; rest. In these 
nstaivcc!., the increased velocity o( the blocxl accounts for the production 
d the murmui. 

UllLUMATIC HcART DlSCASh — AcUTU CarUITIS FotLOWIKC TvriCAL JotNT 
Involvement — Mild Course 

Case 10. Mrs. C. Z., a bemsewife of 27» was well until two ila>* before admission 
0 the Woman's College Hospital on December 7, 19J8, Sbe first noticed sore tbroat 
•sbich was followed a week later by high fever, sweating and pain and swelling m the 
eft knee. There was no history of previous, similar attacks. 



A 



Fig. S9. A. Temperature-pulse record. 

B. The electrocardiogram. In the first record (lead 2 ) taken on 12/14/18 note 
[‘roJoiigation of the P-R Intervals to 0.J2 second. In the second ricord (same Icaii) 
taken on 1/10/39 the P-R Infenals are normal. 

Physical Examination. E.P. J 10/80. T. I00“ F. Pulse 815. Respirations 20. Well, 
nourished adult female, not acutely ill. Tonsils red and enlarged. The left knee was 
swollen, and tender with restricted motion. The heart was normal in sire. The apex beat 
«as palpable in the fifth imersiiacc well inside the midciavicular line. A soft systolic 
murmur was Jie.ird in the mitral area. The rhythm was regular. 

UnoRATORy Data. W.B.C. 15,OOOs R.B,C. +,500,000} Hemoglobin 84 per cent 
(Sahli). The electrocardiogram showed prolongation of the P-R intervals to 0.34 second 
(Fig. 59B). 
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panicd by a systolic murmur that disappears following rest. In these 
instances, tlic increased vclociiy of the blood accounts for the production 
of the miirmui. 

Riieu.matic Heart Disease — Acute Caruiiis Following Typical Joint 
Involvement — Mild Course 

Case 10. Mr$. C. Z., a housewife of 27, was well until two days before admission 
to the Woman’s College Hospital on December 7, 1938. She first noticed sore throat 
which was followed a week later by high fever, sweating and pain and swelling in the 
left knee. There was no history of previous stmiUr attacks. 



Fig. 59. A. Temperature-pulse record 

B. The electrocardiogram. In the first record (lead 2) taken on 12/14/J8 note 
prolongation of the P-R Intervals to 0.32 second. In the second reconl (same lead) 
taken on 1/10/39 the P-R Intervals arc normal. 

Physical Examination. BP. 110/80. T. 100® F. Pulse 86. Respirations 20. Well- 
nourished adult female, not acutely ill. Tonsils red and enlarged The left knee was 
swollen, and tender with restricted motion. The heart was normal in site. The apex beat 
was palpable in the fifth interspace well inside the midclavlcular line. A soft systolic 
murmur was heard in the mitral area. The rhv'thm was regular. 

Laboratory Data. W.B C. 15,000, R.B.C. 4,500,000, Hemoglobin 84 per cent 
(Sahli). The electrocardiogram showed prolongation of the P-R intervals to 0.34 second 
(Fig. 59B). 
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Clivical Diacvosis. a. Etiologic: Rheumatic. Active. B. Annomic'. N‘o citiliac 
enlarpemert. Mitral regurgitationH C. Physiologic: Pint stage heart blrxk (Prolonged 
P-R intervals). D. Functional Classification: Class J. Thera{ieutic Classification: Class E 

Discussion. The onset here is quite typical. An attack of tonsillitis 
was followed by pain and swelling in the left knee. It would be hard to 
Ignore such evidence. The large infected tonsils that were seen in this 
patient withstood many attacks, but the rheumatic invasion finally took 
place. In younger patients who have had one or more attacks of rheumatic 
fever, upper respiratory infections of any type are capable of producing 
fresh invasions. The common head cold must be viewed as a serious 
complication in a rheumatic subject. Each cold threatens to increase the 
amount of cardiac damage should it succeed in lighting up a latent infection. 
Consequently the rheumatic patient should always go to bed for a few 
days when the first signs of a head cold appear. Unnecessarj’ contacts with 
individuals who have colds should be avoided as much as possible. The 
rheumatic subject should also be carefully examined for signs of activity 
when the symptoms of respiratorj' invasion have subsided. 

Bed rest and salicylates were prescribed on admission In this case. The 
specific action of salicylates on the joint symptoms is readily seen in the 
temperature record (Fig, 59A). Four days after admission definite evidence 
of an acute inflammation of the heart appeared in the electrocardiogram 
(Fig. 59B). This finding was valuable in planning the subsequent manage- 
ment. Since the patient felt so much improved after the salicylate therapy, 
It was difficult to persuade her to remain in bed. She was a farmer’s wife 
“always used to hard work” and had “three children waiting at home." 
When the situation was explained, the patient consented to remain in the 
hospital for a longer period of supervised bed rest. Salicylates were dropped 
at the end of the second week, and since there was no recurrence of fever 
or Joint pain, they were not used again. The salicylates could have had 
no influence whatsoever on the course of the carditis. 

During the next eight weeks of her stay in the hospital, no other drugs 
were used. The patient was placed on a high caloric diet, and cevitamic 
acid (vitamin C) was given in 20 mg. doses t.i.d. The tonsils, although 
large and infected, were allowed to remain. They will not be removed 
until full proof is at hand that the rheumatic infection is quiescent. 

When the patient was discharged from the hospital to continue her 
convalescence at home, the following program was written out and given 
to her: 

First week Sit up in chair beside the bed one hour in the afternoon. 

Second week. Sit up in chair for two boors every afternoon. 

Third week Sit op in chair one boor in ibe ntoming, and two hours in the afiemoon. 

May walk to the bathroom on the same fioor. 

Fourth week Sit up in chair for two hours in the nvomtng and two hours in the afternoon. 

Walk to the bathroom on the same floor. 

Fifth week Same. 

Sixth vveek Up from 10 A st. to 5 P.w. Do not b” downstaln. 
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Sc>cnth week; Up from 10 a.m. to S I’.M. May go «lownstairs at noon and remain there 
until after dinner. 

Eighth to tenth week; Same. 

Elcxcnth week' Downstairs for weals. One-half hour walk out-of-doors in the afternoon. 
Ele\cnth to fifteenth week; Same, but increase walk to one hour by the end of the liih 
week. 

Notes; Keep a temperature chart for the first eight weeks. Full diet. Continue tablets of 
cevitamic acid (60 mg. daily). 

Viewing the soft systolic murmur that tvas heard over the mitral area 
of this patient on admission in the light of the typical findings, we cannot 
say that it is functional, even in the absence of cardiac enlargement. During 
the early days of the infection when a high fever was present, the murmur 
may have been functional in the sense that it was produced in a toxic 
myocardium by relaxation of the mitral ring. Actual inflammatory changes 
may have already developed in the valve, distorting its leaflets and directly 
interfering with its function. When these murmurs persist during the 
months following convalescence, it is reasonable to suppose that they are 
caused by disease of the mural valve itself. Mitral regurgitation should 
then be the tentative diagnosis, especially if cardiac enlargement can be 
demonstrated. It is true that the diagnosis of mitral regurgitation is very 
rarely upheld at necropsy. However, it is equally true that patients do not 
succumb during this stage of the disease. Survival permits contraction and 
healing of the valve leaflets to take place, and mitral stenosis develops. 
Consequently, if signs of stenosis are discovered In a patient suffering from 
acute rheumatic fever, previous attacks should be suspected. 

Rheumatic Heart Disease avith Aortic Recurcitation, No Signs of 
Active Infection and Slight Cardiac Enlargement 
Case 21. F. N., a I6*}<3r-ol<i school boy was sent to the cardiac clmtc at (he Woman’s 
College Hospital in January, 19JI. A heart murmut had been discovered by the school 
pb)sician. 

JllSTORY, Negative for rheumatism. AH previous physical examinations were negalive 
No symptoms were present referable to the cardiovascular system. The patient had aliva 5 's 
been active in school athletics, and the exercise tolerance was good. 

Physical Examinatiov. B P. 130/60 Apex beat in the middaviculir line 8 5 cm. 
to the left of the tnidslernai line in the fifth interspace The pulse was 80 and of the 
Corrigan type and (he rhythm was regular. There was a blow mg diastolic murmur along 
the left sternal border. 

Laboratory Data. Wasserraann negative. Blood count normal One urinalysis nega 
live. Sedimentation rate normal. The ortbodiagnim (Fig. 60.^) showed slight cardiac 
enlargement. The cardiothoracic ratio was 0.46, the transverse cardiac diameter was 
13.9 cm. (predicted 11.8 cm) and the cardiac area was 129 sq. cm. (predicted 1 IJ 
sq. cm.). The electrocardiogram (Fig. 60B) showed slight flattening of Ti There was 
no axis deviation. 

Clinical Diagnosis. A. Eiiologic- Rheumatic Inactive, B. Anatomic. Slight cardiac 
enlargement; Aortic regurgitation. C. Fitysiolo^c Normal sinus rhytiiin. D. Functional 
Classification: Class t. Therapeutic Classification- Class B 

Discussion. Watching this lad over the course of the nine years that he 
has been visiting our clinic has been most instructive. When he first came 
to us during the winter of 1931, be presented the typical picture of aortic 
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rcpiirgitation. NO signs of mitral disease uere elicited, and to confuse the 
issue further, he pave no history of rheumatic infeninn. 

The initial study showed the absence of cardiac cnlarpcincnt, a fi.n 'I'l 
in the electrocardiogram, a negative \Vas<ermann. and a very pO(^ exercise 
tolerance. Since the majority of patients who have organic heart disease at 
this age belong to the rheumatic group, he was tentatively placed in this 
category' and tests were made to rule out the presence of activity. Again, 
blood studies, including a Ieukoc)'le count and sedimentation rate, were 
normal. He was gaining weight and aside from his cardiac lesion appeared 
to be m e.xcellent physical condition. He was advised to discontinue basket- 
ball, but no other restrictions were imposed. 



A B 


Pic 60 A The orthodia^ram shons slight cardbc enhrgeiiieni. Note priimineni 
anrtic hnoti. 

B. The elecirocardiograin. There 1$ slight flsiiening of Ti. The P.waies are wiil'ned 
in lead 2 There t> no axif deviation. 

Although our suggestions were carried out by the school authorities, the 
patient admitted at each visit that he was participating in competitive 
sports of all kinds. There was no dyspnea. As the years went by, we felt 
less concern when we noted that the heart size and other features of the 
examination remained exactly the same as imlially recorded. 

For eight >ears this boy has enjoyed unrestriaed activity and has taken 
part in competitive sports against advice. However, our protests in recent 
years have been milder, when wc observed the absence of any demonstrable 
ill effect. The exercise that wc prohibited appears to have added to his 
mental and physical well-being. At the age of 24 his chief dangers appear 
to be the chance development of subacute bacterial cndfxrarditis on the 
previously damaged heart valve and the recurrence of the rheumatic infec- 
tion. As he grows older, the latter danger becomes much less, although 
unfortunately, the former possibiUiy remains. 

During the time this patient has been under our care, no routine 
medication of any kind has been prescribed. A tonsillectomy was performed 
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during the first summer, and he has had a routine dental examination every 
six months. 

Rhcumatic Heart Disease — Active Infection — Death from Conges- 
tive Failure at Unusually Early Age — Autopsy 

Case 12. E. W., a male infant of years was a<lmi(tec{ to the Philadelphia General 
Hospital on 6/7/17 and died on 6/11/17, Chief complaints on admission were fe%cr 
and frequent nose bleeds 

History. Bronchopneumonia at months, whooping cough at one jear and measles 
at the age of too. Two months prior to admission the patient began to have fever at 
night and there was a steady weight loss. Frequent, severe nose bleeds followed and 
continued until the d.iy of admission. 

Physical Examinai iqv showed an acutely ill child, pale, slightly cyanotic and poorly 
nourished. T. 101. P. 120. R. 35. Pale conjunctnae, teeth carious. The tonsils were 
large and cryptic. The lungs were clear. Tlw heart was enlarged to the right and ieft. 
The apex was well beyond the midclavinilar line where a diastolic thnll was palpable 
A blowing systolic murmur and a nnnbling diastolic murmur were heard in th» mitral 
area. A to and fro murmur and a sjstoUc thnll were present over the aortic area. The 
liver was palpable four fingers below the costal margin. The fingers and toes were short 
and stubby. Rheumatic nodules were palpable on the tight knee and the left ankle. 

Laboratory Data. Unne negative Blood hemogW>in, 49 per cent (Sohli), B.B.C. 
2,700,000 1 VV.B.C. 9,000. Sedimentation rate, 2* mm. m one hour. The roentgenogram 
showed cardiac enlargement m all diameters. 

Clinical Diacvo^is. A. Etiologic' Rheumatic Active. B Anatomic Cardiac enlarge- 
ment. Aortic stenosis and insufficiency. Mitral stenosu ami insufficiency. C. Physiologic 
Normal sinus rhythm. Congestive failure. D. FuncnoraJ Classification Class 4. Thera- 
peutic Classification- Class E. 

Discussion. Evidence of an active rheumatic infection was present on 
the first examination. In addition to the signs of an unusual degree of 
cardiac involvement in one so young, the cyanosis, dyspnea, and large 
liver pointed to congestive failure. 

In the presence of acute carditis, the mechanical strain of the valvular 
lesions has a much less important place Congestive failure, when it occurs 
in children, is usually in itself evidence of activity, and if carefully searched 
for, the signs will be brought to light. In this child, rheumatic nodules were 
palpable on admission. 

In cases where the overwhelming infection precipitates cardiac failure, 
digitalis is of doubtful value. Nevertheless, it should always be given 
(page 84). 

Since cyanosis was marked, the child was placed in an oxygen tent, which 
seemed to have little influence on the course of the disease. The respiratory 
rate mounted, and the congestive manifestations increased. One-half cc. of 
mercupurin in !0 cc. of saline xvas given intravenotisly but had little effect. 
Death occurred on the fourth hospital day. 

Autopsy. The heart (Fig. 6lA and B) weighed tSn Gm. The epicardiuni was gray 
and glistening. The myocardium was moderately flabby ami romained numerous delicate 
gray streaks ami pin-point bright pink areas, especially near the endocardial surface 
The auricular endocanlial surface was thkk and opaque. The free edges of the mitral 
valve were thickened and scarred. The mitral chordae were tliickenetl, shortened and 
adherent. The aortic orifice was nairowed, jvrst admitting a small wire probe. The aortic 




Fio. til. Rheumatic heart dueaie. There i* a eharaeterlnie ihorteninsj and fmlon 
of the aortic leafletj rwultinj' in ftenosi* and msufScienc}'. (.Autopty No. 3}, $74, 
Philadelphia General Hoipltal.) 


Rheumatic Heart Disease with Mitral Stenosis and CosersTivE 
Failure — Influence oi Multiple I’ulmonarv Emuoli on Course 
AND Prognosis 

Case 13. Mn. A. II., a white hoavnife of S3, wu admiiird to the I’lillailelphia 
General Hospital on 2/ 1 3/34 coinplalcin? of cough, shortness of breath and sHclling of 
the legs. 

UlsTORV. Increasifig dtspnea during the past sear. A wrek before ailmbdon edema of 
the legs dfselopeU and was followed by chest pain, cough, and hemopi>ji». Her mother 
ViaA anA bean trouVie.” No Ksioiy oi TWomatje jnfmitm. Tbe •patiem tttrs’iAereA 
herself in good health until a year before admission. 

Physical Examivatiov. P. 120 (irregular). R P. 145/90. Jaundice was present. 
The neck seins were distended. There ssere riles at both long bases. There sras ed-TSia of 
the legs to the hips. 

The bean was enlarged. LTl. 13.0 em. to the left of the midstemal lire. There sras 
a short diastolic murmur os'cr the region of the apex beat. Tbe Ii«r edge was dhtinellT 
palpable 7 cm. below the costal margin in ipitc of distention and ihi/tirg dulneu in the 
abdomen (Fig. 62.^). 

The electrocardiogram showed aurfenUr £brillation with a rapid wntricular rate 
(Fig. 

Clinical Diacnosis. .^. F.tiologac: Rheumatic. Inactive. B. Anatomic: Card.xc hsper- 
trophy. Mitral stenosis and insuffacncy. C. Phys^Iogic: .Aoricular fibrillation. Congestise 
cardiac failure. D. Functional Clatslfiatlon: Class 4. Therapeutic Claaifiration : Class E. 
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miira! disease, accentuating the signs of congestive failure and rendering 
the patient so refractory to treatment, does not always follow embolism. 
Quite often, conditions in the pulmonary circuit predispose to thrombosis 
There is usually present a sclerosis of the lung vessels, and when a slowing 
of the blood current through them occurs during the early stages of heart 
failure, spontaneous clotting is favored. An infarct then develops, its size 



Fic. 65. Hemorrhagic infarct of the lung. 

depending on the caliber of the vessel obstructed. At times the discovery 
of dulness over these areas of infaraion in a patient who shows fever and 
other signs of an active rheumatic process leads to a diagnosis of rheumatic 
pneumonia. Again in cases where the onset is sudden and the area of 
infarction large, the diagnosis of a lobar pneumonia may be made, espe- 
cially if chest pain, a temperature elevation, hemoptysis, and a pleural 
friction rub appear. 

The course of rheumatic heart disease is often complicated by embolism, 
after the onset of auricular fibrillation, at tvhich time considerable hyper- 
trophy of the atrial musci\Iature is generally present. Under these circum- 
stances the detachment of a part of a thrombus and its lodgment in the 
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lung is not unusual. Pulmonan' eml’oIJsm may also follow thrombo*!* in 
one of the large reJvic or thigh \cins, although the exact »ite of ofiem 
may be unrccoenizablc clinically. 



Fic 64 Rbfunutic fi«n di«ra«r. Note card 4C hjirnroj’h), aortic ard mitral 
rtcnmii. The aonic saUe (iiiarled by arron) 5* viewed from the It» leaflet* 

are fuvd and thieVened A larpe fbroinbov with a rippled lutfare alr-unt romplct'ly 
filli the left auricle. The mitral onfifc (*etTi lielow the thromJmi) i» Klertwed and 
rontraeted. (Autopsy No JO, 162. rhitadeiphta Genera! Hcxplial.) 

The auricular appendages are the common locations for thrombus forma- 
tion. In some cases we may be unable to prove the point of oricln of the 
embolus if no clot is found at autopsy, while in others the xvhole auricle 
may be filled with thrombus (Fig. 64). Occasionally following coronary 
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thrombosis, mural thrombi may form m the left ventricle (see Fig. 109). 
These particles may become detached and find their way into the systemic 
or cerebral circulation, with serious consequences. Ulcerative plaques in 
patients with advanced arteriosclerosis are often the sites of formation of 
thrombi that may eventually become dislodged. Aneurysms or injured 
vessels likewise may be the starting points of emboli. In chronic valvular 
disease, it is rare for emboli to arise from the vegetations on the heart 
valves, while the auricular source is quite common. On the other hand, 
in acute and subacute bacterial endocarditis, fragments frequently become 
detached from the valves, and since the mitral and aortic valves are 
Involved most often, the embolic signs appear in the systemic circulation. 

RHr.UM\Tic Heart Disease — ^Mitral Stenosis — Embolic 

MANirESTATJONS 

Case 14. M. M., a lO-year-old Rhhc clerk, was first seen in July, 1936, complaining- 
of cough and shortness of breath. He had been well uniil two days before when he 
developed a sesere head cold. This oas followed by fesee and cough, and he noticed for 
the first lime that his feet were swollen and that his pulse was rapid and irregular He 
gave a history of two attacks of chorea, the first at the age of seven, and the second at 
the age of 13. 

Physical Examination. Temperature lOO^ F. There was a totally irregular pulse 
of 120, and the respiratory rate was 32. The blood pressure was I20/S0 Scattered 
r&les were present in both lung bases. There was pitting edema of both ankles. The heart 
was slightly enlarged to the left. The first sound was accentuated in the region of the 
apex, and a mid'diastolic murmur was heard in the same area. P2 was accentuated 

Clinical Diagnosis. A. Etiologic Rheumatic (Chorea) Inactive (’) B. Anatomic 
Cardiac enlargement. Mitral stenosis and regurgitation. C. Physiologic; Auricular fibril* 
lation. Congestive cardiac failure. D. Functional ClassificattOD- Class 4 Therapeutic 
Classification: Class E. 

Discussion. The patient was placed at bed rest at home, and complete 
digitalization was accomplished in three days (page 82). Codeine sulfate 
0.03 Gm. (5-^ grain) and ammonium chloride I.O Gm. (IS grains) were 
given every four hours. On the second day 1 cc. of mercupurin was given 
intravenously. These measures were sufficient to dispel ail signs of con- 
gestive failure and to lower the pulse rate to 7S (see Fig. 247B). On the 
fourth day, the digitalis was decreased to 0,1 Gm. (Ij4 grains) of the whole 
leaf daily. At the beginning of the third week, the patient was allowed to 
return to work on a restricted program. 

During the course of the next three years, he was examined every three 
months. The auricular fibrillation continued, but no signs of congestive 
failure were discovered at any time. His exercise tolerance was fair. 

In August, 1939, foHowing another upper respiratory infection, the 
patient again developed cough, but on this occasion there was hemoptysis. 
The pulse rate rose to 130, and digitalis appeared to be ineffective in 
controlling the fibrillation. Bed rest and mercurial diuretics, however, were 
finally successful in restoring the balance. In five weeks the congestive 
failure disappeared, and the dyspnea improved. Digitalis 0.1 Gm. (IJ^ 



150 MANAGKMENT OF THE CAUDIAC PATIENT 

grains) daily and ammonium chloride I.O Gm. (IS grains) three times 
daily were continued. 

One month later, while at work, he experienced a sudden pain in the left 
leg, accompanied by numbness and coldness. He was removed to the hos- 
pital at once. At an emergency operation, removal of an embolus from the 
left femoral artery at the site of origin of the profunda was successfully 
accomplished. However, the patient died suddenly the next day, following 
a cerebral embolism. An autopsy was not obtainable. 

This patient presents the picture of chronic rheumatic heart disease ttith 
mitral stenosis. The infection occurred early in childhood, but no symptoms 
were present for over 17 years. Death occurred three years after the onset 
of symptoms. 

The first attack of congestive failure appeared rather suddenly following 
an acute upper respiratory infection, which is not at all unusual. Infection 
of this type is a much more common cause of a break in compensation than 
ovenvork, although there is a widespread belief that the opposite is true. 
There was no relighting of the rheumatic process inasmuch as compensa- 
tion was quickly restored, and the temperature returned to normal In a 
few days. 

Digitalis was begun when congestive failure first appeared and was 
continued in a maintenance dose to keep the ventricular rate between 70 
and 75 until the patient’s death three years later. In his case the amount 
needed was 0.1 Gm. ( 1 ^ grains) daily. 

Many cases of chronic rheumatic heart disease pursue a similar slow 
course over many years with occasional breaks In compensation that re- 
spond quickly to bed rest and intensive treatment. Such a course is possible, 
but is less often observed in cases of arteriosclerotic and hypertensive heart 
disease, while it is quite unusual in cases of syphilitic licart disease. 

This patient’s final illness was again ushered in by respirator)- symptoms. 
However, this time he had hemoptysis and although there was nothing on 
physical examination to pro\-c pulmonary infarction, the histor)* suggested 
this possibility. Pulmonary infarction also accounted for the poor response 
to therapy on this occasion and changed the prognosis, since we were 
prepared to e.tpect recurrence of the accident in the same or other loca- 
tions. A month later, an embolus from the dilated left auricle found its way 
into the left femoral artery. Emergency surgical measures were successful, 
but a day later cerebral embolism caused the patient’s death. 

The patient, whose heart is shown in Fig. 64, was a white male of 33 
who died following a clinical course quite similar to that of the patient just 
described. The heart here is enormously enlarged with mitral-, aortic-, 
and tricuspid-valve involvement, the mitral and aortic valves showing an 
advanced stenosis. The greatly dilated left auricle is completely filled by 
a large ball-valve thrombus. TTiis complication of the rheumatic valvular 
disease was the direct cause of death that occurred suddenly six weeks after 
admission to the hospital. 

A similar happening is shown in Fig. 65. Tliis patient was a ivhite female 
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of 36 who had suffered from rheumatic heart disease since the age of seven. 
During the last eight years of her life, breaks in compensation occurred, 
associated with recurrences of the rheumatic infection. She showed excellent 
response to the usual therapy and wtis able to carry on her work until the 




Fic. 65. Rhetiinafic heart d:5e3«e nith mitral stenosis. A massive thrombus occupies 
(he tshole of the ciliated left auncle. (Autopsy No. 33,699. Philadelphia General 
Hospital.) 

day she was admitted to the Philadelphia General Hospital. Death occurred 
suddenly and unexpectedly seven hours after admission, and autopsy 
showed advanced mitral stenosis and a greatly distended left auricle entirely 
filled with thrombus, which was white m the center and reddened at the 
periphery. There were concentric laminations. The entire thrombus mcas- 
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ured 5X6X8 cm. Rarely these masses of clot may undergo complete 
organization with the formation of either pedunculated or balUvahe 
thrombi (Fig. 66). Occasionally these smooth loose bodies are discovered at 
postrnortem m the auricular diamber, always larger than the stenosed 
mitral orifice which they may at times acutely obstruct.®- In some patients 
A this intermittent obstruction 

~ ~ “ may give rise to characteristic 

symptoms that arouse sus- 
picion of the presence of a 
ball-valve thrombus. Changes 
in the circulation in both upper 
.. and lower extremities may 

take place and progress rapidly 
ipP. to the formation of small areas 


m 


Flc. 66. A. Ball thrombus m left auricle. 

B. Ball-vahe thrombus. 

of gangrene in the fingers and toes. Full restoration of the circulation in 
these areas may occur suddenly if the pressure of the ball thrombus is re- 
leased, in which event the color and temperature of the arms and legs 
quickly return to normal. S>Ticopal attacks may appear when a ball-valve 
thrombus occludes the vahTiIar orifice, and sudden death is always a pos- 
sibility. 

Rheumatic Heart Disease of Loxc Duration' Complicated bv Auricu- 
lar Fibrillation, Pulmonary Emboli and Attacks of Paroxysmal 
Dyspnea 

Case 15. Mrs. M. J, an American honsewife of 51, seas first seen in December, 1937, 
complaining of palpitation and dyspnea. 

History. The patient svas well until two jears prior to the first examination '^hen 
dyspnea appeared on exertion. About the same time she noticed palpitation and slight 
ankle edema in the e\-ening There had been a ♦0-pound weight loss since the onset of 
illness At the age of 10 she had her first attadk of rheumatic fe\cr and was confined 
to bed for two months. 
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PiirsjCAL Examination. B.P. isd/ta. Pulse rale 100. Rhythm totally iMecuhr. 
Slight cyanosis ana motJcraie ankle edema. 

Heart: marked enlargement by percosaon both to the right and to the left. The apex 
impulse was palpable in the sixth interspace in the anterior axillary line. There was a 
blowing systolic murmur and a mid-diastoIIc ntmbltng murmur heard over the apex. 
A systolic murmur was heard over the aordc area. 

Laboratory Data. Blood count: hemoglobin, %1 per cent (SaWi) , R.B.C., 3,800,000; 
W.BC., 8,000. Wassermann negative. 

The electrocardiogram showed aorieular fibrillation (Fig. ff7B). The roentgenogram 
showed cardiac enlargement in all diameters (Fig. <i7A). 



I 
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FiO. 67, A, Roentgen film of chest. There is cardiac enlargement with mitraliaa" 
tion. Note the congestion of the pulmonary vessels and multiple pulmonary infarcts. 

B. Auricular fibrillation. The ventricular rate is well controlled by digitalis. The 
action of this drug is also evident in the depression of the S»T Intervais in leads 2 
and 3, 

Discussion. The weight loss described by this patient was evident on 
physical examination. Not infrequently patients with a long standing 
cardiac lesion will show loss of weight following anorexia that attends 
congestion in the portal system. In others, the poor blood supply may 
interfere with proper nutrition of essential structures, and wasting gradu- 
ally appears (cardiac cachex/a). 

Treatment of this patient was begun by two-weeks bed rest. During 
this time she was digitalized, and the ventricular rate reduced to 70. She 
was then allowed to be out of bed and about the house. The dyspnea 
improved, and the edema did not recur. The dyspnea always returned, 
however, when further activity was permitted, but on a markedly restricted 
program and maintenance digitalis, she was kept fairly comfortable for 
a year. 

In December, 1938, mild spells of paroxysmal dyspnea appeared follow- 
ing excitement or more than the usual amount of exercise. McGinn and 
White*^^ attribute these spells of pulmonary congestion that appear in 
patients with mitral stenosis to the strength of the right ventricle which in 
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certain situations pumps more blood into the lungs than can be passed 
through the mitral valve in time to prevent a stasis. Evidence of the con- 
gested state of the lungs is furnished on these occasions by the appearance 
of rales and frothy bloody sputum. If the right ventricle does not bear up 
under the increased load, congestion often follows tn the portal system 
with cj’anosis, large liver, and edema. 

These paroxysms became more frequent and distressing during the next 
few months. The more severe attacks •ftere controlled by injections of 
morphine sulfate, O.QIS Gm. grain). Finally, during one of the seizures, 
the patient developed a sharp chest pain that was followed by hemoptysis. 
Dyspnea and other signs of congestive failure appeared on the scene very 
promptly. No doubt the slowing of the blood current in the lungs produced 
by the delay in emptying favored thrombosis. The resulting infarct was a 
large one, judging by the extent of the physical signs that were evident a 
few days later in the left lower chest. During the next six weeks there were 
two additional attacks of pulmonary thrombosis, similar to the one just 
described. Each occurred as the patient was showing some impros’emeni in 
breathing and other signs of congestive failure. 

Following the last attack, injections of mercupurin were given every fifth 
day regardless of the presence of visible edema. Ammonium chloride was 
started at the same time and continued in l.O Gm. (15 grains) doses after 
meals. Improvement now was gradual but was maintained, and the patient 
managed to regain her former level of exercise tolerance. Following this 
restricted program and continuing the digitalis and diuretic maintenance 
dosage, the patient has had no recurrence of her pulmonary symptoms for 
over a year and a half. 

Rheumatic Heart Disease with Mitral Stenosis — the Influence of 
Hypertensio.v on the Course or the Disease 
C ase 16. Mrs F. \V., a housewife of S5, was first seen In June, 19J7, at v-hUh time 
she complained of shortness of breath, palpitation and edema. Ths'C sjmptoms had all 
been present and increasing in seaerltj for four months. The patient had two attacks 
of rheumatic fe\er in childhood. In 1930 a subtotal thjroidectoin) n-as performed because 
of palpitation, nervousness and loss of weight 

Physical Examination. Blood pressure 260/110. Djspnea, nanosis, and edema of 
both legs to the knees ssere present, and there nas marked distention of the Jugular veins 
Hfart. totally vrsegolai shsthen, rate 120. Ttxt left bite coeiiueed ll.S era ajad the 
right 4 0 cm. There tvas an accentuation of the first sound over the apex and a 
nnd-diastolic murmur. There was a nstoUc munuur as oell as an accentuation of the 
second sound oter the aortic area There were no thrills palpnble. The liter was enlarged 
to the umbilicus Rales were present ui both lung bases. 

Laboratory Data. Wassermann negatite. Urine shooed a trace of albumin and a 
fixed specific gravity of 1.010 on seteial otxasions. Blood count normal. Basal metabolic 
rate plus 7 per cent. 

The electrocardiogram showed on first examination a rapid auricular fibrillation 
(Fig 68B). Digitalis reduced the rate and inserted the S-T intertals 
The roentgenogram (Fig. 68A) showed enlargement of all cardiac diameters. 
CuviCSL DtAGNOSiS. A. Etiologic* Rheumatic. (Inactite.) fhpertenslon. B Anatomic; 
Cardiac hypertrophy. Mitral stenosis. Mitral regurgitation. C. Physiologic: Auricular 
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fibrillation. Congestive cardiac failure. ». Fnaaional aassification; Ch$s 3. Therapeutic 
Classification : Class E, 

A 



B 


Fjc, 6S. A. Roentgen film. Note marked cardiac enlargement all diameters. 

B. The first strip (lead l) taken 6/27/3? sbous presence of auricular fibrillation. 
The second ftrip (same lead/ fcrke/r f/26/39 sbotrs a marked jJoir.'»g of the sentricular 
rate to SS with inversion of S-T interval*. 

Discussion. The course of the rheumatic heart disease in this patient 
was complicated first of all by the appeararice of thyrotoxicosis at the age 
of 48. She developed palpitation and dyspnea, a slight enlargement of the 
thyroid, exophthalmos, tremor, nervousness, and Joss of weight. The basal 
metabolic rate was plus 45. 

Following a subtotal thyroidectomy, the cardiac symptoms were much 
improved, and her exercise tolerance increased. During the next seven 
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years, there was a gain in weight of 25 pounds. In 1936, before the cardiac 
symptoms reappeared, the patient was told by her physician that she had 
high blood pressure. 

In 1937, her blood pressure measured 260/110, and mild congestive 
failure was present. She was digitalized and proper maintenance dosage 
continued, and in addition she was given elixir of phenobarbital, 4 cc. 
(one dram) after meals. A program regulating her daily activities which 
included a part-time maid in the household, a two-hour rest period every 
afternoon and ten hours in bed at night was prescribed. A diet only slightly 
higher than her basal requirements was advised. 

For nearly three years her status has remained unchanged. The heart 
is still greatly enlarged (Fig. 68A), but she has managed to be about on 
the same restricted program, although the slightest increase in actnhy 
causes marked dyspnea. 

Over half of the patients who have mitral stenosis develop high blood 
pressure when they pass the age of 45, which is an interesting fact when 
we consider that the blood pressures of the younger patients with mitral 
stenosis tend to be subnormal. Docs the long standing rheumatic disease 
produce organic changes that es'cniually result in hypertension? Certainly 
the mitral lesion in these patients cannot be ascribed to the hypertension, 
since stenosis of this valve is never produced by an arteriosclerotic process. 

It is a very remarkable fact that the blood pressure in this patient is 
continually maintained at levels well over 200 systolic in the presence of 
an advanced mitral stenotic lesion. However, there is no reason uhy the 
factor that produces hypertension cannot be operative when the patient 
with the proper hereditary background reaches the age of 45, irrespective 
of the presence of a mitral stenosis. 

Levine’s obsen'ations-’* indicate that the development of hypertension 
may actually be a helpful mechanism in these patients who have mitral 
stenosis. He points to the fact that the majority of them have a life 
expectancy below SO unless hypertension develops. The hypertensive process 
dilates the left vemriclc, and this tends to counteract the ciTect of the 
rheumatic mitral lesion. In this way there may be a balance restored 
between the mitral stenosis and the hypertension since the mitral lesion 
causes a right-sided and the hypertension a left-sided hypertrophy. Con- 
sequently, when failure arises from a prolonged strain on the right side of 
the heart in mitral stenosis, the beneficial effect of a process tending to 
produce a left-sided hypertrophy can be understood. 

Rheumatic Heart Disease wmi Lesions of All Valves — ^Prolonged 
Course of Therapy — Autopsy 

Case 17. .Mrs. I. M., a white housewife of 40, had many hospital admiuions oier the 
course of £\e >ears because of recurring attacU of conffesti\-e failure. Her chief com- 
plaints were shortness of breath and swelling^ of the abdomen- There was no history of 
rheumatic fever in childhood. 
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Physical Examihation. TTifrc was inarJL.ed dyspnea, slight q-anosis, and ascites. The 
latter increased in amount on each admission. Toward the end, abdominal taps were 
performed c\cry second week, and the average amount of fluid remo\ed was 5000 cc. 
On the last admission there was also fluid in the right pleural cash}'. 

The heart jhovscd considerable hypertrophy. The right base measured 5.0 cm. and the 
left 14.0 cm. Sjscolic thrills and systolic and diastolic ntunnors were present over the 
aortic, pulmonic and mitral areas. The rhythm was totally irregular, with a rate of 100 
to 120. BP. 108/80. 

Clinical Diagnosis. A. Etiologic: Rheumatic. Inactive. B. Anatomic; Cardbc 
enlargement. Mitral, aortic and pulmonic regorgnation and stenosis, C. Phjsiologic; 
Congestive cardiac failure. Auricular iibnllatioR. D. Functional Classification: Class 4. 
Therapeutic Classification Class E. 

Autopsy. Dilatation of the heart especially of the auricles. The right ventricle occu- 
pied the entire ventral surface of the heart. The coronaries were normal. The mural 
endocardium was thick, white, and opaque in the auricles. The mural valve showed 
t)'p»cal fish-mouth orifice with greatly thiiAened valve leaflets. The auricular surface 
was studded with calcific excrescences the size of a pm head and organized yegetations. 
The papillary muscle was fibrosed. The aortic cu<ps were shortened and thickened with 
dense adhesions at the commissures creating marked stenosis and insufficiency (Fig. S9A). 
Moderate stenosis was present at the pulmonic valve and the cusps presented rolled edges 
slightly adherent to the commissures (Fig. 69B). The tricuspid valve leaflets were 
thickened and densely adherent with the free edges rolled. The chordae tendmae were 
shortened and thickened. 

Discussion. Involvement of all the valves of the heart is rare. When 
an organic tricuspid lesion is present, the mitral and aortic valves are 
usually the seat of advanced changes, consequently it is often difficult to 
evaluate the effects of the tricuspid regurgitation and stenosis on the heart. 

In this patient separate thrills and murmurs were recognized over the 
mitral, aortic, and pulmonic areas, but the findings, as is quite often the 
case, were confusing over the tricuspid area. Systolic and diastolic murmurs 
were heard over the lower end of the sternum, but It was felt that these 
were transmitted from the mitral area. When more than one valve of the 
heart is damaged by the rheumatic infection, the valves on the left side of 
the heart are as a general rule involved earlier and to a greater degree than 
those on the right side. The order of frequency is usually mitral, aortic, 
tricuspid, and pulmonic. 

The course of the disease in this case was typical.’®” Hospitalization was 
required many times during the five years that symptoms were present. 
The patient received active treatment on each occasion and sufficient 
circulatory balance was restored in a short time to permit her discharge. 
However, she did not follow a strict regime between admissions. There 
was always a mild degree of congestion present. The easily provoked 
dyspnea, the mild cyanosis, the distended jugulars, the marked ascites, and 
the chronically engorged and pulsating liver should have suggested a tri- 
cuspid lesion. The auricular fibrillation present in this case was also con- 
sistent with the diagnosis. 

Between attacks of congestive failure, these advanced circulatory altera- 
tions caused the patient very little discomfort. Her margin was a very 
slim one, and the balance difficult to maintain, since the slightest over- 



Fic. 69 A Rhtfumatic heart Ji»c3se, Note Rurl.et) ilistnrtion of the aortic cujju. 
(Autopsy Xo. 27,944. Philadelphia General Hospital) 

RuEuaiATic Heart Disease A^D Clstral Nervous System Syphilis — 

MANACEatENT 

Case 18. L H., an American salesman of was 6rst seen on .March 30, 1939, coro- 
plainin" of increasing shortness of breaih and dull pain oter the heart of si* months* 
duration. For the past two months he noticed occasional shooting pains in the legs and 
nertousness. The past history ssas negatise for rhentnatbm. Chancre at the age of 20. 

Physical eiamivatiov showed irregular pupilsj the right was larger than the left, 
but both failed to react to light. Au. SUPERFICIAL REFLEXES WFRE AtlSEST, EVTN L'POV 
REISFORCEMENT. 
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Heart: Enlarged, L.B. 1 1,5 cm. from the midclavkubr line. Right base 3.0 cm. from 
M.C.L. Rough systolic and long rumbling diastolic murmurs wre heard o\er the apex. 
A2 louder than P2. Thrill .it the apex. Rh^hm regular (Fig. 70A) . 
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determine the exact cause of regurgitatioa at the aortic orifice (Case 27) 
this patient should have caused no diagnostic difficulty. ' 

In the first place, the physical signs elicited on cardiac examination point 
to involvenient of the mitral valve, since an. apical diastolic murmur 
accompanied by a sharp snapping first sound are usually characteristic of 


A 



FlC. 70. A. Chart shoning type and location of murmurt 

B. The electrocardiogram Xote increase in the duration of the P*wates. 


mitral stenosis. This lesion is always rheumatic. Diastolic murmurs at the 
apex may at times be associated with a sj'philitic aortic regurgitation 
(Austin Flint murmur). In these cases the first sound of the heart rrill 
lack the snapping quality of mitral stenosis, and the evidence of a marked 
aortic regurgitation will also be present- 

Again, the age of the patient is a point in favor of the diagnosis of 
rheumatic heart disease. Although it is possible to have clinical signs ol 
cardiovascular syphilis at this patient’s age, the majority of cases are seen 
after 35. 
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The presence of a definite histor)' of syphilitic infection and the absence 
of a rheumatic history are both compauble with the diagnosis of rheumatic 
heart disease, since about SO per cent of the patients of this age who have 
established mitral stenosis will not give a history of any form of rheumatic 
infection. 

It may be possible that there is a combination of syphilitic and rheumatic 
heart disease In this patient, for this association is now believed to be a little 
more common than was once thought. Hoivev'er, we have nothing what- 
soever upon which to base the diagnosis of syphilitic involvement in the 
absence of both systolic and diastolic murmurs over the aortic area. The 
aortic second sound is not accentuated, and careful fluoroscopic examination 
shows the aortic diameter is not increased. There is likewise no increase in 
the density of the aorta. 

At the present time there is no treatment required for the heart. From 
the standpoint of the syphilitic infection, the evidence points to the need 
of immediate treatment designed to prevent the progress of this disease in 
the central nervous system. This is quite different from the plan that 
should be outlined when the cardiac study suggests an early spirochetal 
Invasion; consequently an understanding of the findings and prompt 
recognition of the type of heart disease present are extremely important. 

Under proper therapy for neurosyphilis, this patient’s progress should 
be good. Careful routine cardiac studies should be carried out, and future 
therapy directed toward protecting the cardiovascular system (page 214). 
This patient offers no cardiac contraindication to the use of pyrexial treat- 
ment for his neurosyphilis. However, in older patients with degenerative 
cardiovascular disease as the complicating lesion, tryparsamide is the drug 
of choice. 
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PERICARDITIS 

Pericarditis undoubtedly occurs more often than Is recognized. It may 
be acute or chronic, involving only a small area of the pericardial sac and 
escaping clinical detection, or it may be a readily recognized process 
demanding prompt and sUllful management. 

ACUTE PERICARDITIS 

Etiology 

Pericarditis is usually encountered as a complication of some primary 
infectious process caused by pjogenic cocci (the Piietmocoecur, Siaphylty- 
coccus. Streptococcus), or the organism responsible for the acute rheumatic 
state. While the pericardium may be the site of a primarj' invasion by the 
tubercle bacillus, this organism more often arrives in the pericardium by 
extension from a neighboring focus. The involvement of the pericardium 
encountered in uremia, cancer, and terminal conditions is probably not 
infectious, although the exact cause is unkoovvn in many cases. Following 
a coronary occlusion involving the outer wall of the heart, a local tnflamma* 
cor}’ area may dev elop in the adjacent pericardium. Rarely, trauma may be 
tiie exciting agent in pericarditis. 

Acute hbrinous pericarditis is most commonly seen as a complication of 
acute rheumatic fever, and its frequency will depend on the incidence 
of rheumatic disease in the community. A serohbrinous exudate may occur 
m all forms of pericarditis except those that complicate acute coronaiy 
occlusion and uremia. In rheumatic infection, the fluid that comprises the 
pericardial effusion is generally clear but may have a slight turbidity, while 
following the invasion of pj ogenic organisms, a purulent pericardial e.tudale 
appears. A bloody effusion (hemopericardium) suggests either malignant 
disease or tuberculosis. Air may be present with the effusion (pneumo- 
pericardium) when perforation accompanies malignancy of a neighboring 
organ, or it may enter from a pneiimolhorav or during a paracentesis. 

Acute pericarditis may be encountered in patients of any age, but it is 
usually seen m young people because of the frequenc)' of acute rheumatic 
infection at this time of life. 


Pathology 

When the pericardiuin is inflamed, the membrane rapidly loses its glossy 
appearance owing to the changes that occur in the epithelial surface. Fibrin 
then appears, and the visceral and parietal layers may become adherent 
16i 
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although a solid union is usually prc\-emed by the cardiac action. When 
the layers of the pericardium arc separated at autopsy, the typical picture 
known as the bread-and-butter pericardium is observ'ed (Fig. 71). Healing 
may take place with only a thickening of the pericardium; or in cases 
where the inflammatory* process has been widespread, adhesions may 
develop, obliterating the pericardial sac or in rare cases anchoring the 
lieart to neighboring structures. 

Sv.MPTOWS 

When the inflammation extends from the pericardium to the diaphragm 
and pleura, pain usually results. This symptom may first call attention to 



Fic. 7h Acute fihrinoua pencariiita. (“Hairj heart” or cor villosuH).) 

the chest, and careful examination at this time will reveal a friction rub. 
While this valuable sign may be absent, its presence may remain unde- 
tected unless the physician is constantly alert and makes repeated examina- 
tions. The friction sound is usually grating and harsh and appears to be 
nearer the ear than the ordinary heart murmur. Firm pressure with the 
stethoscope may' increase its intensity. It is usually first heard toward the 
base of the heart and along the left sternal border and is present during 
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systole and diastole. If loud, this friction sound may be palpable. The 
presence of a friction rub by no means rules out the possibility of fluid in 
the pericardial sac, although it usually disappears or becomes diminished 
m character when an effusion develops. 

Sicxs 

Accumulation of fluid in the pericardial sac in amounts in excess of 
500 cc. usually attracts attention to the heart. The earliest sign can usually 
be detected by a roentgen study, since bulgings first appear in the loner 
part of the cardiac silhouette. These changes may also be observed by 
fluoroscopy. As the effusion develops, the area of cardiac dulness increases 
and additional signs become evident, chief among which are the absence of 
cardiac pulsations under the fiuoroscope and the characteristic shape of the 
cardiac silhouette (see Fig. 25). 

If fluid is present in large quantities, it may compress the lung and 
produce an area of dulness in the left chest posteriorly just below the 
angle of the scapula. Bronchial breathing will be heard over this area 
(Ewart’s sign). Unless pericardial effusion is kept in mind, these physical 
signs, including the elevated temperature and the dyspnea, suggest a 
diagnosis of pneumonia. 

With further increase in the amount of fluid in the pericardial sac, the 
heart sounds become muffled. The return venous flow into the right auricle 
is hindered by the elevated intrapen'cardial pressure, and distention of the 
jugulars and enlargement of the Iwer appear. There is a fall in the blood 
pressure and pulse pressure. During inspiration, the radial pulse may dis- 
appear (pulsus paradoxus). As the venous pressure rises, the heart rate 
increases to compensate for the decreased diastolic filling. The patient 
becomes cyanotic, the veins in the neck are distended, and liver engorge- 
ment causes pain in the abdomen to appear; there is a fall in the blood 
pressure, and the rcspiratoiy' rate is rapid. The patient leans fonv.ird 
seeking relief. This acute distress or cardiac tamponade is caused by 
large collections of fluid in the pericardial sac and calls for emergenc)’ 
treatment. 

Paracentesis of the Pericardial Sac 

There are several methods of approach to the pericardial sac, and k is 
well to be acquainted with the technic of each one, for in the event that 
adhesions block the approach to a fluid collertion in one direction, another 
avenue may be emplo>'ed successfully. 

Pioneers in this field recommended and used the epigastric route and 
considered it more practical and less dangerous. Others use the fifth left 
intercostal space about 2 cm. inside the left border of percussion dulness. 
The pericardial sac may also be reached by passing the needle close to the 
sternum in the fifth left intercostal space to avoid the left internal mam- 
mary artery (Fig. 72). 
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Technic. For the epigastric route, the patient it placed in a reclining position, 
preferably at an angle of about 30 degrees, with his back well supported. The skin to 
the left of the xiphoid is sterilized with iodine and infiltrated with a I per cent pro- 
caine solution. A 20-gaugc 3j^-inch needle is used, attached directly or by means of a 
flexible piece of rubber tubing to a J 00-cc. syringe. TTte latter is preferable. The inset tion 
of the needle is in an upward and inward direction for a distance of appcoxirnately 
inches (Fig. 73) depending upon the build of the patient and the thickness of the layer 



Fic. 72. Diagram showing course of the internal mammary artery and the sites for 
puncture of the pericardial sac. 

of subcutaneous fat The needle enters the pencardtom Just aboue the diaphragm, from 
which position good dependent drainage may be readily obtained. If necessary, the same 
site may be used for drainage by resection of portions of the fifth and sixth cartilages. 
It is logical to dram an effusion from its lowest position below the heartj there are no 
aesscls to cause concern in the area traversed by the exploring needle, and the pleural 
and peritoneal surfaces arc avoided. The advantages of the epigastric route are all the 
more evident if purulent pericardial collections are suspected 

If the anterior approach is used, the best point to enter is in the fifth interspace about 
l-inch inside the outer border of cardiac dniness. Procaine solution should be infiltrated 
carefully, and the needle insetted slowly in a backward and upward direction. The needle 
will be felt to enter the pericardial sac when inserted about cm, but this distance 
will again vary in accordance with the thickness of the subcutaneous tissues. In this loca- 
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»ion, it is "cU to use .t blunt neesll*' so thit no birm may result if a rnrnnsry tessel is 
encountered If the Wart is felt af^ainst fhe n(|slorIn? needle, this shnubl came no concern. 

Pericardial paracentesis may he cairied oiii with the auction apparatus 
used for thoracentesis (sec Fig. 42 ). At times in the presence of tuberculous 
involvement, when subsequent roentgen studies are to be made, small 
quantities of air are Injected into the pericardial sac following the removal 
of fluid. The air outlines the sac sharply and in addition may be valuable 
in the treatment of the tuberculous process.^*^ However, it is unlikely that 
die air is of importance in the prevention of subsequent adhesions in the 
pericardial sac (page 177). 

Puncture of the pericardial sac is not a dangerous procedure when 
carried out with care. If the first puncture does not reveal fluid, the direction 
of the exploring needle should be changed. If this approach is likewise 
unsuccessful, the attempt should be made to enter the pericardial sac at 
one of the other sites described above. I have often obtained fluid by using 
the epigastric route when the others have failed.**’^ In the presence of the 
dense adhesions that usually accompany tuberculosis of the pericardium, 
the fluid may be encapsulated, In which event attempts to reach it in one 
direction may be unsuccessful whereas large collections may be drained at 
another site of puncture (see Fig. 79). 

In children, in whom an inflammatory process permits greater dis- 
tention of the pericardial sac, the lung may be pushed to one side or dis- 
placed, and the pericardial surface will come in contact with the chest wall 
posteriorly. If characteristic signs developed posteriorly, this region should 
be selected for puncture (see Fig. 7jC). Wllliamson'*^^* recommends 
that pericardial paracentesis should be used more often to relieve discom- 
fort and guard the patient against the danger of sudden death. He uses 
the blood-pressure changes as a guide. Sutton*®® likewise recommends 
frequent lappings of the pericardial sac by the posterior route and shows 
that it is possible to carry out the procedure without passage through lung 
tissue. If the posterior route is used, the needle should be inserted in the 
center of the area of bronchial breathing, usually about the eighth inter- 
costal space (although the ninth or seventh interspaces may also be used) 
a little nearer the axilla than the spine. Since the fluid obtained is usually 
thick and coagulates quickly, a large bore needle is recommended. 

SUKCICAL DRAtNACU 

(See page f74) 

TUBERCULOUS PERICARDITIS 
(See page 175) 

ILLUSTRATIVE CASES 

Aclfte Fibrinous PcRiCARums During the Course of a Rheumatic 
Infection 

Case 19. F. R., a lO-jrar-old school ^1, was admitted to the Woman’s College 
Hospital on May 6, I9J6, complaining of dj^ftca and feter. 




Tic, 7+. A. "Tlie orthoda^ram at time of tiiscViarge (September 5, ^936). Kote 
cardiac enlargement chiefly left lentricular, B. Six months later. Note increase in 
heart size and mitralization, 

C. The electrocardiogram. (For explanation sec lest.) 

D. The temperature and pulse record. 

E. Chart representing clinical findings. 
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HtSTORl*. Acute rheumatic fever two years pnor to admission. The patient returned 
to school in two months and was well tmtd the spring of 1936. At this time she visited 
her family phjTician who said that she was “anemic and underweight,” and ordered the 
extraction of several teeth. Two weeks following this procedure, fever was present every 
evening. A week before admission there was malaise, and soreness in the muscles of the 
legs, and the patient was forced to renuin in bed. When the fever increased and dyspnea 
developed, she was sent to the hospital. 

PuvsicaL EXAMtNATlov shovved a pale, undervveigM child of 10, suffering from 
moderate dyspnea. T. 102, P. 130, R. B.P. 110/80. Jugulars not distended. The apex 
impulse was I cm. outside the midclavicutar line. So thnlls. There was a musical systolic 
murmur over the mitral area. The liver was not palpable. No edema 

Laboratory Data. Blood count hrmoglobm, 60 per cent (Sahli) j R.B.C., 3,400,000 j 
W.BC., I6,000i differential- P 80, L. 20. The electrocardiogram on S/7/J6 (Fig. 
74C) showed slight elevation of the S-T intervals m leads 2 and 3. 

Clinical Diagnosis. A. Etiologm Rheumatic. Inactive. B. Anatomic- Cardiac 
enUrgement. Mitral regurgitation. Mural stenosis (') Acute pericarditis (’) C Physio- 
logic Sinus tachycardia. D. Functional Classification Class 1 Therapeutic Classification 
Class E. 

Discussion. At the time of the recurrence of the rheumatic infection, 
this child should not have been allowed to continue at school. Again, 
“anemia and underweight" does not constitute a diagnosis, although it is 
one very frequently made. Needless to say, the symptomatic treatment of 
“iron and high caloric diet" does not lead very far if the underlying 
rheumatic infection is not suspected, and bed rest promptly instituted. To 
add insult to injury, but no doubt with the thought in mind of aiding the 
anemia, dental extractions uere advised. The operation precipitated the 
‘attack with a violence tliat forced the patient to bed, and it may have been 
the time when more extensive cardiac invasion look place. 

When admitted to the hospital, the child appeared acutely 111. The degree 
of fever and the marked dyspnea suggested the diagnosis of pneumonia to 
the Intern In the receiving ward. An incorrect diagnosis of this type is made 
more readily when a pericardia! effusion compresses the left lung. The 
appearance of an area of dulness in the left chest below the angle of the 
scapula, over which bronchial breathing can often be heard, may confuse 
the picture further. Levine"^® suggests that this syndrome may explain the 
frequent history of childhood pneumonia in rheumatic patients. 

However, this patient’s lungs were clear at the time of admission, and 
when the long history of fever was elicited, the cardiac abnormalities helped 
to establish the diagnosis. 

The electrocardiogram showed a slight elevation of the S-T segment but 
not enough to suggest the diagnosis of pericarditis.* The P-R intervals 
measured 0.2 second. While this may be a perfectly norma! conduction time 
in an adult, 0.18 second should be viewed as the upper limit of norma! in a 
child of this age. 

Two days following admission a friction rub was heard over the pre- 
cordium and was especially loud along the left sternal border. This was 

* Elevatjon of tb« S-T interval should exceed 0.1 im-. to be consklercJ abnormal. 
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followed in 24 hours by funher prolonwlion of the I’-R interval. (Fie 
74C). Frequent dropped heats were detected in the pnl.e, and on aioailia. 
tion over the precordium no ptemattlre beats ctHild be lieatd dtirine the 
pauses. 

The treatment for this patient (Jurtni; the first tuo dajs con<i$iciI of te-v! 
rest in the Fowler position and codeine sulfate IS mp. praln) by mouth 
ever}- three hours for pain. Since an ice bap over the precordium pave the 
patient considerable relief, it was u<c<l continuously. 

The patient now appeared quite ill. The pulse rate mounted with the 
temperature, and the respirations became rapid and 'hallosv. In the 
presence of gtich an otcrwhclminp cardiac infection, dlintalu was not pi^en 
since no symptoms of conpcstive failure were etident. 'Flic fiiction rub 
disappeared in 36 hours, but the heart sounds remained distant, althouph 
no other ctidence of fluid accumulation in the pericardial sac appeared. 

With the disappearance of chest pam at the end of the first wcel. arctsl- 
salicylic acid, 06 Gm. (10 prains) with an equal amount of sodium Hear* 
bonatc were given ever)' three hours in place of the codeine. 'Hie heart 
rhythm became regular, and the temperature curves approached lower 
levels (Fip. 74D). 

A more liberal diet was allowed as the tempcraiurc gradually returned to 
normal at the end of the fourth week. At the end of the eighth week, the 
patient was transferred to her home where she remained in bed another 
month under careful nursing care. During this time she pained ten iNnindi 
in weight and had no recurrence of fever. 

When rc-etamined in six months, the clectrocardiopram (Fig. 74C) 
sliowed no conduction defect, and the rheumatic infection appcareil to be 
inactive. However, a faint diastolic murmur of aortic repttrpiiation was 
heard along the left sternal border, although the puUc was not of the 
Corrigan type. An orthodiacrani at this time showed a well-cstahlishnl 
mitral stenosis and cardiac enlargement (Fig, 74B). 'l*hc rtcrci«c tol- 
erance of the patient was pood, although continued restriction had given 
her little opportunity for much exertion. 

This patient’s history ret cals the severity of the symptoms that inually 
accompany acute rheumatic pericarditis. Extensive mjocardial Invasion 
was shown by the cond union defect that appeared in the clectTocardingTam. 
The endocardium by no means escaped, since an aortic lerion was dneos- 
cred at the follow-up examination. Evidence of the pericardial involvement 
appeared in the form of the friction rub that was audible for 36 hour*. All 
signs of pericardial involvement were absent at subsequent examinationt. 
although it is loo early to state with certainty that a chronic pericarditis will 
not develop in later years. While many still believe that rheumatism naj 
be responsible for chronic constrictive pericarditis, Whitc^*’' refers to a 
group of 100 children with chronic ihcumauc heart disease followed oscr 
a IO-)car period at the House of the Good Samaritan m Boston, amonc 
whom not a single case of constrictive pericarditis has de\ eloped. 
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AC-UTC Sl'PPl/RA rn ^ l’;,RICAR»tTIS S»CaNnAR\ -TTI ’IVt’K n PNrtfMOCOCCUS 
Pm-.UMONIA pRAlNARh Rl COVHRY 

Case 20. J. V., a sthool prl of ij, was si-wi on joDijO.iiiiiii}' of coujjli 

and fe\er. 

JlJSTORy. Ten dajs prior lo admission to the hospital the patient de«eIoped feter, 
nalaisf, and roufjh. Four dajs later she had a rhill folloncJ bv pain in the ripht io«er 
tikst and upper abdomen. The pain «as increased bj breathing'. 

Phj-sicai. Examination. T. IOJ. P. 120. Djtpnea, marled. Chest expansion was 
ihminisheti on the rsght. There was dulness to flatness jn the right chest poscenorlj below 
the angle of the scapula. The breath sounds were diminished and there were crackling 
riles lieard over the same area The vocal fremitus was markedly increased, and the 
breach sounds in the left chest were exaggerated. 

Tlie cardiac apex was in the fifth intenpace in the midclavicular line. The rhjthin 
was regular. No murmurs were heard There was tenderness over the right upper 
alidoniinal quadrant. 

Laboratorv Data. Blood count hemoglobin, $0 per cent (Sahh) j R BC. 4,400,000} 
W.B.C., 21,000, P 88, L. 10, M 2. Sputum, pneumococcus tjpe II. 

Roentgenogram (l/9/iS) (Fig. 75) showed a uniform density extending from the 
diaphragm (o the fifth nb in the scapular line on the right side. The heart and aorta 
were displaced slighti) to the left. The left lung was dear. The changes present in the 
right lung indicated consolidation insohing the lower and middle lobes. In addition 
there was a moderate amount of free fluid in the right pleural cavity. 

CoUKSE. These findings on admission indicated the presence of a type II lobar pneu> 
moni'a. Wide excursions of the (em|>erature prompted us to aspirate the right chest on 
the seventh day. Pus was obtained. Consequently, an incision was made under local anes- 
thesia in the posterior axillary line paralleling (he ninth rib. The periosteum was 
stripped, 1 inch of the rib removed, the pleural cavity opened, and a large quantity of 
pus evacuated. A drainage tube was inserted. 

A week later the pulse rate began (o rise, and there was noted an increase in the 
cardiac dulness both to the left and to the right. The heart sounds were distinct, the first 
sound at the apex was split and a soft systolic murmur was heard in this region An 
area of percussion dulness appeared at the left base (Ewan's sign) , a slight distention 
of (he jugular veins was noted, and this was followed by an increase in the respiratory 
rate. A diagnosis of acute pneumococcic pericarditis was made. 

A roentgen-ray examination at this time, 1/18/38 (Fig. 75) showed a pneumothorax 
on the right and a considerable increase in the siie of the cardiac silhouette. There were 
signs of fluid in the pericardial sac. 

Paracentesis of the pericardium (page 16*) revealed 300 cc. of a turbid fluid, and a 
laboratory exatnination of the stained smear showed gram-positive diplococci in pairs. 

Discussion (Dr. James Lehman).* — In this patient the pneumococcus 
invaded the pericardium from the empyema cavity. Infectious processes 
below the diaphragm, such as peritonitis, abscess of the liver or pancreas, 
ulcer of the stomach and subdiaphragroatic abscesses, rarely extend to the 
pericardium. 

The symptoms that follow the involvement of the pericardium are vari- 
able and frequently are obscured by those of the underlying condition. 
Consequently, unless the complication is suspected and the symptoms 
searched for, suppurative pericarditis may run its entire course without 
being recognized- 

The distinctive lo-and-fro pericardial friction sound that has been 

* Associate in Clinical Surgery, Woman*# Medical College of Pennsjlvania. 



Fig. 75 A. Sones of roentgen films taken daring course of illness. 1/9/ JX, IVeumonu 
xsith large pleural effusion. 1/lS/jS. Pneamothoraz following a<pIration of large 
amount of fluid. Collapse of the right lung. 2/Z1/3S. F.nlargement of the cardiac si!* 
houette. Note the re-ezpansion of the right long. 3/21/3X. Drainage tube in pericarJ.al 
sac. 4/20/38. Cardiac shadow decreas'ng. Patient discharged. 11/22/39. Over a year 
later. Heart smaller. Phstiol condition of the parieni ezcellent. 
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described should always be sought at every examination. I believe it may 
be heard during the early stages in nearly all cases. When present, it is 
missed most often because the integrity of the pericardial sac is not sus- 
pected; so it should be a clinical rule to mahe frequent e.vaminations of 
the precordtal area in every case of pneumonia, particularly if empyema 
has already developed. 

You will note from the history that this patient had some reference of 
pain to the abdomen. At one stage abdominal tenderness was present. Not 
infrequently, pain referred to abdominal areas from a lower-lobe pneu- 
monia simulates an acute abdominal condition. Sometimes in children a 



Fic. 7S. B. Temperature and pulse record. 


pericardial involvement will produce pain in the abdomen that may be 
diffuse, or it may be localized in the right lower quadrant and simulate 
acute appendidtis. In many of these children, most often rheumatic in 
type, pain will also be referred to the neck or to the shoulder. The develop- 
ment of the signs of pericardial involvement often clears the picture, but 
sometimes the differentiation is not easy. 

When pericardial effusion increased in tins patient, typical signs devel- 
oped. Paracentesis of the pericardium revealed the presence of pus and 
indicated immediate surgical interference. The operation of preference in 
these patients is resection of the fourth, fifth, and sixth ribs on the left 
side (Figs. 76A and B). Adequate exposure is necessary. Care should be 
taken, first, to avoid injury and contamination of the pleura, and second, 
to provide dependent drainage. 

The drain should be placed inside the pericardia! sac so that all areas 
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will be drained, particularly the posterior section. If a walled-off abscess is 
overlooked, a fatality may result. Gentle irrigation is not dangerous if 
small quantities of warm, sterile, physiolo^c saline are used; in fact, these 
may be quite necessary when the pus is thick and plugs of fibrin dog the 
drainage tube. 

If aspiration alone is used and operation delayed, the mortality in acute 
suppurative pericarditis is 100 per cent. If adequate drainage is estab- 
lished, half of these patients survive. Only S per cent of the cases that 
recover subsequently develop fatal adhesive pericarditis.®®® 

Following the adequate drainage of this child's pericardium and the 
subsequent use of sulfapyridine (see page 198), the temperature gradually 
returned to normal, and the remainder of her convalescence was uneventful. 

A follow-up examination nine months after discharge showed very slight 
thickening of the pleura at the base of the right chest with obliteration of 
the right costophrenic sulcus by adhesions (Fig. 76). This portion of the 
chest, therefore, is almost normal and gives very little evidence of the 
extensive involvement that was present. The heart is still displaced and 
slightly enlarged, but its contour is normal. The patient has no complaints, 
and her exercise tolerance is good. 

TUBtRCUCOSIS pERICARDITIS^ — Al/TOPSV 

Case 21. £ A., a colored male of 31, ^^as admitted to the Philadelphia General 
Hospital on 4/29/22, complaining of cough, shortness of breath, anti swelling of the legs 

History. The patient hid attacks of “pneumonia” at the ages of 20, 27, and 30. Fol- 
lowing the last attack, he began to notice dispnea and cough. There was considerable 
weight loss. Four months before admission swelling of the legs appeared, and this was 
followed by a considerable increase in the d^pnea. .A month before admission, the 
abdomen began to swell. 

Physical examination showed BP. tl6/80, djspnea, cyanosis, and anasarca. The 
heart rate was 90, the rhythm regular. The heart sounds were weak and distant. No 
murmurs were heard There were signs of fluid at both pulmonary base*. A few crackling 
tales were heard oser the left apex anteriorly. Marked ascites was pre*enl. 

Laboratory Data. Wassermann negative. Blood count Hemoglobin, 6S per cent 
(Sahli) } R.B C , 3,200,000 , W.B.C , 7,200 s differential normal. Urine specific gravity 
1.028, light cloud of albumin with a few hyaline casts. 

Electrocardiogram intertedTI and T2. 

Cheit roentgenogram Bilateral pleural fluid. 

COURW. During the patient’s stay jn the IwspHal chest tap was performed 15 times, 
and a total of 22,500 cc. of pale amber fluid remoted. He gradually lost ground and 
died three months after admission. 

Clinical Diagnosis Pick’s disease. 

Autopsy. (Fig 77.) Heart weight* 1010 Gm. The epicardium was markedly adherent 
to the pericardium There was a w>nc between the pericanlium and the epicardium vary- 
ing in width which contained commumrating poikets that were filled with a cheesy 
material. Here and there was a suggestion of the presence of the same material in the 
niyocariliiim. The muscle of the right auricular apjiemlage showed definite tuberculous 
mvocardiiis. The left lung showed a moderately advanced fihro-ulcerative tuberculosis 

Discussion. Tuberculous pericarditis is not a rare condition. Since it 
occurs in about S per cent of autopsies on tuberculous subjects, it may be 
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rarely' the pericardium is the only scat of involvement brought to light at 
autopsy. Many cases thought to be examples of primary tuberculous peri- 
carditis, however, may have an original focus so small that it is easily 
overlooked. The infection of the pericardium in some cases may be part 
of a general miliary tuberculosis, in which event it reaches the pericardium 
by way of the blood stream. In the presence of a miliary tuberculosis, the 
pericardial involvement is nearly always impossible to demonstrate clin- 
ically. 

Direct extension from the lungs is probably not as common an occur- 
rence as invasion of the pericardium by way of the lymph channels that 
drain the mediastinal glands. Symptoms arise during the course of this 



F«c. 78. Tubcfculouj pcrjcsnljiis 

A. Before paracenteiis. The cardiac eilhouctte is greatly enlarged due to collection 
of fiui'cl m pericardial sac. 

B. Following paracentesis of 900 cc. and air injection. N'ote small heart and thickened 
pericardial sac. (Courtesy, X-Ray De))aruiieni, Philadelphia General Hospital.) 

Involvement and lead to its detection, for it may be ushered in by a friction 
rub. In this respect it is not unlike the rheumatic variety. The symptoms 
of the pulmonary disease may in some cases obscure this early sign; in 
others, no symptoms of any kind are present. Effusion may attract atten- 
tion, particulsrly if it is large, in which es'ent dj'spnea enters the psetnre. 
The apex beat will no longer be palpable, and the heart sounds will become 
distant and muffled, and percussion of the chest will reveal a widened area 
of cardiac dulness. Pulsus paradoxus appears if the effusion is large, and 
bulging of the neck veins will be evident on inspection, A paracentesis of 
the pericardium at this stage with the discovery of a hemorrhagic type of 
fluid arouses considerable suspicion concerning the nature of the process. 
Success in the demonstration of tubercle bacilli In the effusion, either di- 
rectly in the stained smear or followng guinea pig inoculation, will clinch 
the diagnosis. 

If air is injected into the pericardial sac following paracentesis (Fig. 78), 
a small heart will usually be revealed, surrounded by a very much thick- 
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cneci I’cricardlimi. lids appearance U cliarailrrl'dc of tlie }(s,ir«n ami h 
second In importance only to the findim; of tin- tvdicnlc bacillii,. 

Since no invasion of the endocardium occurs in tubereniour pcricarditi? 
no murmurs are usually heard. This may aid many times in diftcicntisdne 
tuberculous from rheumatic pcricaitlius, since in the rljcumatic state' 
characteristic murmurs are nearly always present. In acute rheumatiMn 
there is a leukocytosis, while in tuberculosis there is usually a normal white 
blood cell count or even a leukopenia. A hipher temperature curve and a 
tendency to the appearance of congestive failure suggest rheumatic disease. 

Although in the early stages it may be difilcult to dlfTercniiate between 



the acute rheumatic and the tuberculous forms of pericarditis, subsequent 
happenings may make the dislinclton possible. The theumatic fibrinous 
exudate may disappear or pass into a chronic type with adhesions. In 
tuberculosis the pericardium becomes tliickencd, the eflusion becomes less, 
and masses of organized e.\ud3te remain between the layers of pericardium 
(Fig. 79). Eventually adhesions may contract and this whole area may 
become obliterated with the development of a chronic fibrous process. In 
the ashes of the fire no structure sufHdently characteristic to identify the 
original process as tuberculous may remain. The absence of a rheumatic 
history’ or lesion and the presence of a tuberculous focus at another site in 
the body may be the only evidence that suggests the real nature of the 

initial process. . > , i- « . 

In Fig. 77 the tuberculous infiltration of the myocardium served to 
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establish the identity o{ the pericardial lesion. The appearance of calcium 
In the healed pericardium docs not establish the process as tuberculous, 
since this type of infiltration often occurs in the healing of suppurative 
conditions. 

In tuberculosis of the pericardium, larger amounts of fluid are recovered 
by paracentesis than in any other type. The injection of air into the peri- 
cardial sac at the time of the tap was first suggested by Wenckebach in 
1910. He replaced the fluid removed with half the volume of air and his 
patient showed much slower reaccumulation of the effusion. Subsequent 
reports seemed to confirm this view, and the first series of cases reported 
in the literature showed great symptomatic relief. It is easier for the heart 
to work against air than a solid blanket of fluid, and this decrease in 
resistance may be responsible for the improved state of the circulation. 
Air, however, will not prevent the formation of adhesions in the sac as 
claimed by the original investigators in this field. 

The general measures used in the treatment of tuberculosis in other 
locations are also employed in tuberculous pericarditis. Relief of intra- 
pcricardial pressure by tapping as often as necessary, absolute bed rest, 
and a high caloric diet constitute the essential points in the program. 
Digitalis is rarely indicated since the symplomi of cardiac embarrassment 
are caused by the tamponade. 

If healing is accomplished and the signs of chronic constrictive peri- 
carditis develop, the only satisfactory treatment is surgical (page 184). 
The best results are obtained in young people who have no evidence of 
active infection. 


CHRONIC PERICARDITIS 

The resolution that follows acute pericarditis pursues a variable course, 
depending on the type of the initial involvement and to a great extent upon 
the severity and duration of the process. The clinical detection of chronic 
pericarditis is diflicnlt, for many times it produces no signs or symptoms 
and in the majority of the cases its presence does not influence the future 
health of the patient. 

SiGKs AND Symptoms 

As healing of the pericardial lesion takes place, it quite often erases all 
evidence of the nature of the primary process. Consequently, unless the 
past history of the patient is typical, much confusion is bound to exist at 
tbe bedside or at postmortem in regard to etiology. However, evidence of 
rheumatic infection or tuberculosis elsewhere in the body may be of 
assistance, while more rarely pneumonia, coronary disease, and malignancy 
must be considered as possible causes. In the northern states, rheumatic 
infection is found most often m the past histories of the patients presenting 
symptoms of chronic pericardial disease. 
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^ The Isolated patches of hbrous tissue in the pericardium pointed out as 
soldiers spots” by the pathologist deserve only the passing Interest that is 
Usually given to them. Even if definite adhesions exist between the layers 
of the pericardial sac, no disturbance of cardiac function usually appears. 
In fact, in cases where adhesions are so niimecQas as. to eatwely efelitevite 
the space between the two layers of pericardium, the heart may be un- 
affected if adhesions to neighboring structures arc absent. 



Fic so. Chronic calcific pericarditis. 

Constricting Adhesions and Chronic Tamponade. However, if the 
healing process produces a thick layer of adhesions that entirely surround 
the heart, cardiac action may in time be seriously compromised. Contrac- 
tion of these adhesions, the unyielding character of which meannhilc may- 
be considerably augmented by a widespread calcium (rarely bone) deposi- 
tion, not only interferes with the diastolic filling of the heart but also blocks 
venous return by constricting the lumen of the entering veins. This condi- 
tion is known as chronic constrictive pericarditis and is a feature of Picks 
disease (Fig. 80). . . • 

Adhesions may likewise develop between the pericardium and its con- 
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tents and surrounding structures in the chest wall or mediastinum (chronic 
mediastlnopcrlcarditis), causing angulation or rotation of the heart, and 
in consequence considerable serious interference with its action. Recent 
views are not entirely in agreement with the old theory that cardiac traction 
is the cause of the grave sequelae when adhesions develop between the 
heart and neighboring structures. Symptoms of importance arise only when 
adhesions citlier constrict the heart or cause its angulation or rotation by 
the formation of firm bands between the heart and neighboring structures. 

When adhesions constrict the heart and interfere with the venous 
return, the liver enlarges. Direct 
involvement of the hepatic vein 
may contribute to the severity of 
the process, and ascites appears 
(Pick’s mediastino'pericarditic- 
pseudocirrhosis). The symptoms of 
chronic cardiac tamponade de- 
velop (Fig. 81). It is much easier 
to remember these signs If the pic- 
ture of compression of the heart is 
recalled instead of the old idea that 
the heart wears itself out to the 
point of failure by the added work 
of pulling against the adhesive 
bands. The triad of Beck, (I) a 
small quiet heart, (2) a high ve- 
nous pressure in the arm, and (3) 
ascites and large liver,"* presents 
a brief summary of this condition 
and should facilitate the recogni- 
tion of the disease. 

It can now be seen that the signs 
elicited on examination of the pa- 
tient who has chronic pericarditis 
depend on the nature and distribu- 
tfon o! the adhesive bands. Vniess 
previous rheumatic disease was present, the heart will be normal and no 
murmurs will be heard. If rheumatic involvement is present, the charac- 
teristic murmurs and cardiac enlargement may be detected. Usually the 
compressed heart of chronic pericarditis is small, and under the lluoroscope 
its pulsations are not in evidence. If adhesi<»is have securely anchored the 
heart, no change in position will be seen to follow the respiratory ex- 
cursions. The same fixation may be demonstrated on physical examination. 
In some instances where the heart is firmly arichored to the chest wall by 
adhesions, a systolic retraction of this area, usually in the eleventh pos- 
terior interspace, may be seen (Broadbent’s sign). 



Fig. 81. Chronic cardiac compression. (Re- 
drawn from Beck.)* 

* Reprinted by permission American 
Heart Journal, 
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The treatment of chronic pericarditis re»is upon a careful c^tJmition of 
the amount of embarrassment of the circulation that Is proilucej by the 
adhesions.-'^ Tlic effect of previous rheumatic dise.n«c on the sympttjnu 
of congestion mtssi likewise be evaluated. If tuberculosis, subacute bac- 
terial endocarditis or other infecUons arc present, the degree of their 
acthity should be determined, for operation in the presence of any actirc 
infection invariably leads to a poor result. If the heart was normal before 
the adhesions detcloped, operation may restore complete cardiac function 
fur an indefinite period. The most favorable cases for operation arc young 
indiriduals presenting the triad of Bccic who show no other evidence of 
heart or \ascular disease. 

CHRONIC CARDIAC COMPRESSION 
(See page 180) 

ILLUSTR-ATIVE CASES 
Chronic Co.nstkictivi; P».RtcARr)iTi«*'* 

Case 22. R. F., a uhite school boy of IS, was siltoiitnf to the Woitun's Colirgf 
Itospiul on complaining of t«cUme of the aWomen. 

lilSTORV. Three jeari before admission the parents Jirst noticed iMs spelling, whnh 
gniduallv became worse until weekly tappings isere required. Pyspnea and cyanosh 
nn exettion were noted. Slight edema of the feet wai prevnt three weeks before adm.V 
Sion No history' of rheumatic infraion. .\ maternal grandfather had tuherculoiit. 

PHYSKAI, F.namivatiov. Sbghilv eriueiated boy of 12 years. UP. 9Ci/6ti. Pyiprea 
Swelling of the reins of the neck. No cardiac enlargement. FiaeJ apet beat. No lystolie 
retranion. .Apical systolic murmur. Longs showed esidence of fluid at the right liaie. 
Marked asniea. The liver was felt 9 cm. below the erwtal margin aher lapping. 

LAtioiUTORV Data. Koentgenogram showed heart onb slightly enlarges}. Lateral view 
showed a shell of calcium encasing the heart (hig. HC), 

The eUctfoearsliogeatn showed on first examination (?ee Hg. 2iaA) noich<nl P-wavet, 
diphasic T2, and insened TJ Faammation two years later shtiwed <Iccrea«ed voltage of 
the QRS groups and flat T-waves. 

ClisicvL DiAf-NOsis F.tiologic I'ntnown. B .Anatomic: Con'tririiie pericarditis. 
C. Phvsiologic Restricted diastolic filling. N8R. D. functional Clawlficatli'n: Class 4 
Therajieutic Cla'oficaiion Class F.. 

Discussion. This patient when first examined showed ascites and signs 
of \cnous, obstruction out of proportion to the amotmi of cardiac dam.igc 
that could be demonstrated on physical examination. A rheumatic history 
and signs of organic valv ular disease were conspicuously absent. 'Ilic heart 
was small and the lateral roentgen study (Fig. R2) showed .i shell of 
calcium surrounding the heart. A comparison of the electrocardiograms 
(Fig. 254) rescaled a dcccrastnc amplitude of the QRS completes and 
T-waves that is so cliaractcfistic in these casCS. 

Further studies showed a diminished cardiac output per beat and per 
minute and a decrease in the velocity of the blotxl flow. Hie small heart. 
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the decreased amplitude of the contraction evident on fiuoro^cx’pv, and 
the shell of calcium in the locnigen film suggested that the cardiac symp- 
toms in this child were due to decreased diastolic filling. 

In view of this explanation for the symptoms, it nas obvious that digi- 
talis could contribute nothing to the plan of therapy. Furthermore, symp- 
f omatic medical treatment carelessly carried out in these ca^cs may actually 
be harmful. For example, venesection performed for the cyanosis and 
bulging jugulars evident on slight exertion «ou1d dangerously loner the 
venous pressure to the point where it might be insufiicient to accomplish 
auricular filling. 

The treatment indicated is pericardectomy. The result will depend upon 
intelligent pre-operative treatment and the experience of the surgeon. The 
pre-operative regime consists of limiting the fluid intake to 1200 cc. daily 
and the sodium chloride content of the diet to 2.0 Gm. daily. The protein 
intake should be increased owing to the low scrum protein that is generally 
encountered. Mercurial diuretics are useful in the dehydration program 
that precedes operation. Mercupurin is usually given in 2 ce. amounts 
intravenously every three days with ammonium chloride in 1.0 Gm. (IS 
grains) doses fay mouth after meals. Theobromine sodium acetate in O.J 
Gm. (S grains) doscs after meals may he helpful between injections of the 
mercupurin. 

Thoracentesis (page 94) and abdominal tappinc (page 96) were both 
indicated prior to operation in this patient. Following the pericardectomy 
the diuretic drugs are continued until a complete cardiac balance i« restored. 
An intravenous injection of 2 cc. of mercupurin every week for some 
months can be used to advantage and is not harmful. 

The operation of pericardectomy is usually carried out under ether 
anesthesia. The second, third, founh and fifth costal cartilages arc resected 
on the left side. The periosteum is left in place, and this permits regenera- 
tion of the bony framework of the ribs following operation. As much ol 
the pericardium as possible is excised over both ventricles and the heart 
released from its constricting shell. Relief t$ prompt, striking and generally 
permanent. 
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ACUTE AND SUBACUTE BACTERIAL 
ENDOCARDITIS 

Because all the sick do not recover does not prove that there 
is no art of medicine. — Cicero, De Natura Deorum, Bk. ii., 

Ch. 4, 12. 

Bacterial endocarditis remains one of the saddest chapters in clinical 
medicine. Whether it appears on the scene as a complication of an acute 
Infectious process or whether it pursues a more insidious course after 
implantation upon a previously damaged heart valve, the end result is the 
same. In the first Instance, the disease is a rapidly fatal one; in the second, 
the duration of life may be a year, rarely longer, allowing the physician 
ample time to display his therapeutic skill, Although the progress in 
treatment as far as final results are concerned has been slight, with the 
continued improvement in our methods of attack, the physician of tomorrow 
may wtness the victory. 

ACUTE BACTERIAL ENDOCARDITIS 

Acme bacterial endocarditis is srill referred to as malignant or ulcerative 
endocarditis. The term ulcerative refers only to the pathologic change seen 
in the valves and gives no idea as to the nature of the etiologlc agent. Con- 
sequently the disease should be referred to as acute bacterial (pneumo- 
coccic, streptococcic, etc.) endocarditis, using in the diagnosis, whenever 
possible, the name of the organism responsible for the lesion. Acute endo- 
cardial lesions of a rheumatic nature ate not included in this group. 

Etiolocv 

The organisms most roromonly associated with acute bacterial endo- 
carditis are Streptococcus hemolytuHS (55 per c&ui). Pneumococcus (13 per 
cent), Staphylococcus aureus (13 per cent), Gonococats (11 per cent), 
while miscellaneous invaders like the Meningococcus and the colon, anthrax, 
plague, and pyocyaneus bacilli make up the remaining small percentage 
(Thayer). When these organisms are the active agents in the heart infec- 
tion, the clinical course covers but a few weeks. If the duration of life is 
two months or over, the condition is more apt to be due to Streptococcus 
viridans and is referred to as subacute bacterial endocarditis. 

Patholocy 

Most of the bacteria that cause this fulminating type of infection are 
cocci. They attack the heart by way of the blood stream to which they 
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gain entrance from a luimbcr of locations-. Common avenues o( jn\aM'in 
include the uterine nail during the early I’ucrpcrium, the pneumonic lum:, 
mounds, gonorrheal joints, the meninges, osteomyelitis, boils, and the in- 
fected pockets that remain following dental extractions. Generally the 
organism gams easier foothold m previously damaged hearts, lodging in 
most cases on the valvular structures although the endocardium is by no 
means immune to attack. The vegetations that are products of bacterial 
growth may appear on the inner wall of the auricle or ventricle and along 
the intima of the aorta or a patent ductus arteriosus. Their rapid growth 
gives rise to the appearance of ulceration, and the heart valves or aorta 
may be so extensively invaded and weakened that aneurysmal pouchtnes 
(mycotic aneurysms) may soon appear. Consequently rupture of these 
valve leaflets is not unusual. 

SlCSS AND SvXlPTONfS 

Vegetations. The persistence of the high fever of the original infection 
often tends to conceal the attack on the cardiac structures. Blood cultures 
taken during the acute illness may 
have already detected and identi- 
fied the invader, in which event the 
question of cardiac involvement is 
often a matter of debate. However, 
if the patient lives and the endo- 
cardial vegetations increase in size, 
two happenings call the clinician’s 
attention to the heart. First, the 
growth of the vegetations on the 
aortic or mitral valve may change 
the character or pitch of a mur- 
mur previously noted. If murmurs 
were absent, one or more may now 
appear. If these changes in the 
physical signs appear suddenly, 
ulcerative processes should be sus- 
pected. Howev'cr, the character or 
intensity of the murmur should 
Fic. 83 Subacute bacterial cRdoardiiis. never bc regarded as an index of 
Petcchiae on abdomen. • •. r.u_ ... 

the seventy of the process. 

Embolism. The second bappeniivg is a more serious one. Large (and 
usually infected) particles of the vegetations may break off, form emboli, 
and lodge in some distant organ (kidney, splecrv, brain) with the produc- 
tion of metastatic abscesses. Petechial hemorrhages into the sktn may 
appear at this stage and may be regarded as manifestations of the same 
embolic process (Fig. 83). In some cases none of these signs may appear, 
ir\ which event the cardiac compUcatiotts are revealed only at autopsy. 

Laboratory findings, aside from the positive blood culture, give little 
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a'ld in detecting cardiac infection. The leukocyte count is high, and the urine 
may shovr a moderate amount of albumin and a few red blood cells to 
suggest a focal embolic lesion. The electrocardiogram is negative unless 
the conduction system is directly invaded by e-ttension from the endo- 
cardium, which rarely, if ever, occurs. 

Prognosis 

In acute bacterial endocarditis, embolism i$ usually the cause of death 
in a few days or weeks. In other cases, an overwhelming lo-xemia may 
hasten death before the inroads of the cardiac infection have been exten- 
sive. Less often congestive failure appears as the terminal episode. Fatal 
hemorrhages into the skin and mucous membranes or from the nose or 
gastro-intesiinal tract may take place in some cases. Recovery from this 
disease is most unusual, but if it occurs, chronic valvular disease will be 
the sequel. 

ILLUSTRATIVE CASE 

Acute BACTERtAt (Gonococcai.) Endocaroitis Complicating Puerperium 
—Autopsy 

Case 23. W. B> a colored female of IS, wa* admitted to the Philadelphia General 
Hospital on </t/36 complaining of fever and pain in the left elbow of a week's duration. 
She was pregnant « term 

Physical Examinatios. B.P IJO/lOO. T. lOl* F P. 120. The rhvthm was regular. 
The apex beat was m the fifth mierspacc in the midchvicular line. There was a soft 
systolic murmur jn the region of the cardiac apex. 

Laboratory Data. Wassennann negative. The unne showed a cloud of albumin and 
casts. Blood count* heinoglobin, 71 percent (Sahl<){ R.D C., A, 300,000, W.B.C., 19,000, 
P. 76, L. 24. 

Course. On 4/I4/3C the patient was delivered spontaneously. On 4/19/16 the blood 
culture was positive for gonococcus. The septic temperature continued. Death occurred 
on 4/24/36. 

Autopsy. The heart weighed 350 Cm. The septal leaflet of the aortic valve was 
ulcerated and necrojie and replaced by a soft mass of grayish-red friable vegetations 
(Fig. S4). The remaining leaflets were nonnal. Along the line of closure of the mitral 
vahe and on the auriculae surface there was a single row of fresh legetatmns which 
were easily broken off. There was an ulceration on the mitral leaflet, the size of a match 
head, but no evidence of rheumatic valvulitis was present. The tricuspid and pulmonic 
valves were normal. 

Discussion. Considering the prevalence of gonorrhea, gonococcal endo- 
carditis is a rare complication. In a recent publication Freund and his 
co'Workers were able to collect only 139 cases from the literature.’®® Males 
predominated in their series, and the age of the patients ranged from two 
to 5l years. The average duration of the disease they found to be about 
ten weeks and the mortality 93.S per cent. 

The diagnosis in this patient w'as established by blood culture and con- 
firmed when the gonococcus was again recovered from the valve lesions 
at necropsy. 

There is at present no general agreement in regard to the plan of treat- 
ment that should be adopted in these cases. In the few instances of recov- 




FlC. 84. Acute bacteria! eiwlocardid* of the aortic vahc, {.Autopsy So. 

3!|364. Pb>ladtlpti» CesenI Hospital.) 


safely say that all these therapeutic weapons have been used in many 
patients who did not recover. 

In the treatment of gonococcal arthritis and other systemic manifesta- 
tions of the disease, vaccines have enjoyed considerable reputation, and 
acute reactions with temperature arc essential to success. E.'cpcrimcntally, 
it has also been shown that nearly alt the gonococci in cultures arc killed 
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when exposed to a temperature of 106® F. for four or five hours. These 
facts form the basis of treatment by hyperthermia. 

Favorable reports have appeared recently in the literature where this 
type of therapy has been successful in gonococcal endocarditis and septi- 
cemia. Williams, using the Kettering hypertherm, reports one case 
where fever treatment resulted in sterilization of the blood. Healing lesions 
were found at autopsy, and death was due to uremsa and coexisting syphilis 
of the liver. In another case reported as gonococcal endocarditis, with 
gonococcal arthritis, fever treatment resulted in prompt recovery. Freund 
and bis co-workers report a cure in a negress of 20 following the use of 
fever therapy and recommend 106.7“ to 107“ F. as the optimum tempera- 
ture for gonococcal endocarditis. However, Hoyt and Warren**^ report a 
case treated for 17^/2 hours at 106“ F. where the result was fatal. Krusen 
and Elkins^®® have also reported a case of gonococcemia with endocarditis 
treated by fever therapy without favorable effect. 

Tlie possibility of a radical cure of the invasion by extirpation of the 
focus through which entry is gamed into the blood stream is suggested 
by WTieeler and Connell, who recommend hysterectomy. 

Today attention centers chiefly on sulfamiamide and its derivatives in 
the treatment of this disease. Much has been written concerning the use- 
fulness of these new drugs in gonococcal infections, but opinion has not 
crystallized in regard to many essential points in therapy. Long and 
Bliss, during the past few years, have used sulfanilamide in two patients 
suffering from gonococcal endocarditis and bacteremia. In both instances 
intensive therapy using doses suggested in Table V brought the endo- 
carditis and bacteremia under control. Both patients developed signs of 
acute nephritis during the course of their infection, and in one death 
occurred from this complication. One cure is reported following the use of 
sulfanilamide. Long and Bliss point out the necessity of prolonged therapy 
if recurrences are to be avoided. 

At the present time the number of cases has been too small to permit 
a definite opinion as to the exact status of sulfanilamide therapy in acute 
bacterial endocarditis. Other measures, including frequent transfusions, 
vaccines, dyes, and sera have been so uniformly unsuccessful that the hope 
of the future hinges largely on the success of the sulfantfamide group used 
either alone or in combination with pyrexial therapy. 

SUBACUTE BACTERIAL ENDOCARDITIS 
Etiology 

Subacute bacterial endocarditis is caused by organisms that show a less 
fulminating course after a foothold has been gained on a damaged valve 
leaflet but reveal an ultimate mortality that is comparable to the acute 
form. Nonhemolytic Streptococcus viridans is the invader in the majority 
(90 per cent) of the cases. The influenza bacillus, the Enterococcus^ the 
Meningococcus, and organisms of the Brucella group make up the remaining 
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percenlage. Vcr>- rarely higher bacteria [Upioihrix and Aclinoinycfs 
boz-is) invade the endocardial structures and produce a similar clinical 
picture. 

Subacute bacterial endocarditis occurs in about 1 to 2 per com of all 
cydiac cases and in one out of e\*ery 25 to SO cases of rhcumauc bean 
disease. Any vascularized scar in the endocardium appears to in\itc implan- 
tation of the Streptococeus viridans. Consequently all congenital defects, as 
well as arteriosclerotic and syphilitic valvular lesions, form potential sites. 
Studies on a large series of cases”* =*'*• have show n that the Strepiococcus 
znndans usually gains access to the blood stream from foci of infcaion in 
the upper respiratory tract and mouth. Chronic otitic infections, genito- 
urinar}' tract foci, and open wounds should also be regarded as pocsibic 
portals of entry. The gastro-intestinal tract plays a minor role in spite of 
the many reports emphasizing the possibility of stasis with subsequent 
invasion from this area. 

It is not unusual to sec cases of quiescent and ss ell-healed rheumatic 
endocarditis start their downhill course following an ill-adviscd tonsil- 
lectomy or dental extraction. Following these procedures the large areas 
in the mouth and throat covered by layers of necrotic tissue pise ample 
opportunity to the ever-present $tTepio<ofcus vtndans to gain an easy 
entrance. 


Patiiolocy 

When infection occurs, the mitral valve is Involved In the majority of 
instances, but the aortic valve, particularly if tt is of the bicuspid type, is 
not infrequently attacked (sec Fig. 126). The vegetations may also spread 
along the w*alls of the heart chamber, invade the aorta, and block the 
coronaries. The S. vtridans also shows a great alTiniiy for congenital defects 
of all kinds. 

When implantation occurs on a valve, the inflammatory growth Is again 
capable of extension into the valve with subsequent weakening of ils 
structure and the formation of valvular aneurysms. Vegetations break off 
and form emboli with the production of further complications in distant 
regions. 

Signs and Svmptosis 

The symptoms of subacute bacterial endocarditis arc much less severe 
than those of the acute variety that have just been described. The onset 
of subacute bacterial endocarditis is usually slow and so insidious that the 
patient when seen is not able to give the exact date of the origin of his 
complaints. At first a low-grade fever with weakness, loss of weight, 
anore-xia, and joint and back pain is present. Members of the j>atiems 
family or his business associates may notice the pallor and weight _h>5s 
and suggest medical attention. Tubcrculods, malaiia, and other infections 
are apt to be suspected until a detailed study including a bhwd culture 
reveals the diagnosis. Often an embolic episode may fust cause the patient 
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to seek medical aihicc, p.irRcuJarly if the embolus lodges in the region of 
the retinal artciy or in an abdominal organ. By the time that attention is 
directed to the source of trouble, a palpable spleen, clubbing of the fingers, 
and marked anemia, and all the signs that are so characteristic of the 
disease are usually present. 

Murmurs. If no murmurs are audible, care should be used in making 
the diagnosis. If a murmur is already 


present follotving an old attack of 
rheumatic fever, its features should 
be recorded and closely watched. If 
the murmur changes in pitch or in- 
tensity during an inten’al between 
visits, this may be considered as valu- 
able evidence. Crops of petechiae 
should be searched for each day (Fig. 
84). Tender fingers and toes as well as 
clubbing are other valuable aids in 
establishing the diagnosis. 

Emboli. Repeated insults of an em- 
bolic nature may so decrease kidney 
function in patients with subacute bac- 
terial endocarditis that uremic symp- 
toms soon appear (Fig. 85). Albumi- 
nuria and hematuria will appear before 
this terminal stage is readied and fur- 
nish a clue to the presence of renal 
disease. 

Heart failure occurs more fre- 
quently in subacute bacterial endo- 



carditis than is commonly believed, a 
fact that has been brought out in a 
study by Buchbindcr and Saphir.^- 
These observers likewise have shown 
that the heart in this disease is the scat 


Fic, S5. The kidney in subacute 
baacrial endocarditis. Note the no- 
merous yietechiae and the scarring 
caused by multiple infarcts. (“Flea- 
bitten kidney.”) 


of widnspread anafomfc changes, con- 
sisting of minute emboli, infarcts, and abscesses, and diffuse areas of 
inflammation with perivascular fibrosis. Tliese widespread changes arc 
important to keep in mind when ive formulate any plan of therapy. 


Progkosis 

If the opinions of all physicians who have treated subacute bacterial 
endocarditis were gathered, a uniform hopelessness as to the outcome 
would be seen to prevail. Once the diagnosis is firmly established, I have 
never seen recovery take place. Libman®”* reports at least 3 per cent 
of recoveries in the usual type of the disease and believes that there is a 
possibility that more recoveries in mild cases occur but are overlooked. 
These mild cases, however, are difficult to recognize. Bacteria in the blood 
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stream may be fcrr in number or absent altogether owing to their prompt 
destruction by the body forces of resistance as soon as they arc swept from 
the v^eiations. If we view- the matter from the angle of the poitmoncm 
examination, evidence seems to be in fasor of hcalinc, since the patholocist 
routinely encounters fibrosis and calcification in the struaurcs that are 
involved in this disease. 


Man-acemejct 

The management of these hopeless cases of subacute bacterial endo- 
carditis is generally viewed by the practitioner as an ordeal that must be 
faced. No other situation in medical practice surpasses it in icstinc the 
caliber of the physician. These patients and thetr worried families requite 
time, thought, tact, and resourcefulness, many times insisting on a trial of 
various remedies both old and new. Continued failure often undermine* 
confidence, and the phjsidan becomes wearied and discouraged when he 
should remain watchful and hopeful. .At least we can heep hoping, mean- 
while guarding our pailcnts against unnecessary and at times actually 
harmful measures. A regime of therapy should be chosen that will encour- 
age and aid the forces of Nature. My therapeutic attempts and their uni- 
formly poor results are reflected in the following case histories. 


ILLUSTRATIVE CASES 

(Showing: HvpERPvnE.xtAL Therapv, TuANsrfsioN, SutrAMUMinc, Slx- 

fAPVRIDl.VE, HEPARI.SSULFArVRIOISE TlIERAPV, AND ArTERIOVENOCS 

Aneurysm Excision) 


RtircMATic Heart Di<ease— Suoacite Bacterial Enpocarpith 


Case 24, Mrs. T. F., an Ameriean houemfe of 30, wai first »ecn on Sepfrmljrf 3, 
1936. There were no cardioiascubr »)uipfom*. She was pregnant at the thirJ rrwmli 
and her phniclan requested evaluation of a svstolic apiol murmur discovered on rouiitie 
physical examination. 

The patient had one attack of rheumatic fever at the age of 12. 

Physical Eiamisatiov. B.P. lOS/tO. Poise 80. No irregularity. A rough rptolle 
murmur was heard over the apex transmitted well into the axilla. The pulmonic second 
sound was accentuated. Slight cardiac enlargement was present. The elfttrocarillcrgram 


ClivicaL DiaOosis. a. Etiologie. Fhettmaiic. Inactive. B. .\natom'c: SI ght ca^iie 
enlargement. Mitral insufficiency. C. Ph)s5ologic: Normal snus rhythm. P. Functloral 
Classification Class 1 . Therapeutic Classification: Class B. 

The opinion was given that the pregnancy would not be complicated by any cAtd.ar 
symptoms. Routine examinations were advised (Chapter II). 

This patient was next seen on 9/16/38. Her pregnancy had bnrn uneventful. Sh* wa* 
well until a month before the examlnaiion when she developed headaches, weakn-ss a.-id 
slight dyspnea. , ■ , n 

PimiCAL EIAMINATIOS. Catd.ac »u«« oochinged. The spleen *»• "fL 
The blood count: hemoglobin, 90 percent (SaUi}{ K.BC., 4,800,000} \\.BC., II.-OO. 
Blood culture, negative. . ... . , , • 

When re.cxamlned one month later, lO/lE/lf, the patient had l«t eight pounds m 
weight. Her complainu were weakness palpiution, and dyspnea, m tetrperatufe ws 
99.^ F. She was admitted to the hospital for itudr. A week later the blood culture «s. 
positive for Strtflonccus viriJjnt. 
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Discussion. When the cause of this patient’s symptoms was revealed 
by the positive blood culture, she was ambulatory, slightly overweight, 
‘and appeared to be in good health. The amount of cardiac damage resulting 
from one attack of rheumatic fever in childhood was slight and well 
healed. She came through one pregnancy without complications, was able 
to manage her household efficiently, and took part in numerous outside 
actir'ities. 

The development of subacute bacterial endocarditis in a young person 
of this type whose heart damage has been trivial and certainly compatible 
with a reasonable life expectancy is tragic and calls for heroic measures. 
To give a hopeless prognosis on the basis of the blood culture to families 
of these patients is not an easy task, particularly when the victims’ glow 
of health at the time is but slightly dimmed. Newspaper and radio health 
talks that also bring to the fireside the news of wonderful advances in 
medical science have little to say regarding this disease. However, other 
well-advertised scientific discoveries naturally lead relatives to expect that 
"surely satnething can be done" 

Consequently, when the S. vtridans was cultivated from the blood of this 
patient, vaccines from the organism were prepared and injected into suit- 
able donors In ascending doses m an attempt to procure immune blood. 
Three robust donors were inoculated over the course of three weeks. At 
the end of this period of preparation, the blood serum of each agglutinated 
the S. viridans in high titer. During the patient’s first month in the hos- 
pital ordinary transfusions of 500 cc. of whole blood had been given every 
week. There were no reactions, and the blood count was kept at 5,000,000. 
During the fifth week transfusions from the immune donors were begun. 
When 100 cc. of the first transfusion had been injected, so severe a reaction 
developed that the transfusion had to be discontinued. Five days later 
only SO cc. of the blood drawn from the second donor were given before 
a similar marked reaction took place. The patient refused to lake the next 
transfusion, and the third donor was not used. 

The failure of this therapeutic procedure was discouraging, and the 
severity of the reactions experienced by this patient makes me hesitate to 
recommend it. In addition the method is time-consuming and expensive, 
ush's}}}' :t is difUcvk to get {vofessiotis! <fo.vo.ns ii> jub.wif fo iv/eerfotv 
of vaccine. 

Recently, Kilgore'*® recorded three similar failures in cases where the 
amount of immune blood given exceeded that in any of the previously 
reported cases, while Howell, Fortes, and Beverley are more hopeful.'®'’ 
Nevertheless, their patient died a w'eek after the last transfusion. The 
improvement was temporary following each injection of the immune blood 
and may have been due to increase in the blood count or the agglutinins 
for the infecting organisms. The possibility also exists that the effect was 
purely psychic. 

In addition to injections of immune blood, Lamb gave serum from an 
immunized horse and reports an unfavorable result.*®® Other accounts in 
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literature dealing with immune hemotherapy in subacute bacterial endo- 
carditis are not enthusiastic^*®- 

The use of the immune donor, however, appeals to the representatnes 
of the family. They view the doctor as a modern Galahad fighting the 
microbe with strange and intricate weapons, and as a result they have 
much to tell abroad. The morale of everyone connected tvith the case 
enjoys a temporary elevation, which is reflected at once in the patient’s 
attitude. This is my impression of the value of immune hemotherapy. 

During the second month of this patient’s stay in the hospital, the 
steady downward course W’as evident. Transfusions of whole blood were 
used frequently, but in spite of them the blood count fell to 54 per cent 
hemoglobin, 2,300,000 red blood cells by the end of the eighth week. Occa- 
sional embolic phenomena were now in evidence in the extremities (tender 
nodes), the kidneys (hematuria, backache), and the spleen (tenderness, 
enlargement). M'eight W'as lost rapidly, and the degree of toxemia increased. 

Toward the middle of the third month a greater degree of cardiac 
enlargement was noted, the liver became enlarged and tender, and edema 
of the feet, dyspnea and slight cyanosis appeared. While these signs of 
heart failure are unusual in the cases of subacute bacterial endocarditis, 
they may be explained by the fact that the patient escaped major embolic 
accidents as the months went by. In this event It is only natural to suppose 
that the myocardium would become the scat of sufficient structural damage 
to account for its failure.^-* Therefore, it is evident that we need no longer 
make use of that indefinite term, toxemia, to explain the myocardial weak- 
ness and failure that develop in the course of subacute bacterial endo- 
carditis. Sudden rupture of a valve, the seat of a mycotic aneurysm may 
add an additional load that precipitates failure in some instances. 

In the presence of fever and such extensive myocardial injury, it is little 
wonder that no response was obtained when the patient was digitalized. 
Vitamin (thiamin chloride) and C (cevitamic acid) w’ere given in large 
amounts by mouth and parenterally when edema appeared, with no 
obvious result. An increasing stupor was soon replaced by coma, and the 
patient died at the beginning of the thirteenth week. 

A postmortem examination was not obtained in this case, nor was )l 
requested. There are times when the physician finds it impossible to go to 
willing, co-operative families with a last request of this nature, particularly 
if he knows from the close contact of W'ceks that this debt to science, if 
paid, W’lll immeasurably increase the burden of grief. 

Subacute Bacteriau Exdocakditis — Insidious 0-nset and Long Duration 
— Aotopsv 

Case 25. W. W, a white male ph>Hcun of 54, «aj aJmllteJ to the PhilaJtlphia 
General Hospital on 1 l/l?/3l complainlnir of fe\er atiJ hns of weight. 

HIstDry. 0\er a tear before atJmissioii, the patient was awakened by a sudden, 
backache radiating toward the left sacro-itiac iotnt. The pain was partially relicted b' 
aspirin and he was able to attend to all the duties of h's practice. At the end of a wef 
he consulted ati orthopedic specialist who, fbUowing a roenigen raj exammat.on, made 
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a iliagnosis of (Ktco-arlliriils of the sicro-iliac joJutt, A Wt jirwrjljc-il »)ik)i {jjtc 
llie patient some relief alllumjjli tlw Inikathc lontinbeil fn Iw troublesome. 

Hcadacbcs «erc then present esery ili>, ami s%)« pallor «as noticed by members of 
the fajniJ>. Conseijucntly the tlocior another colleague ami had hu glasses 

rbanged. He also stojspcd by the bo^ita] and had a blood count. A mo<ierate secondarj- 
anemia was found, A sacatjon away from home was the prescripfionj anemia and oier- 
work the diagnosis. 

A month at the seashore was of little laliie. On hfs return to the city, a loss of fi\e 
pounds in weight w-as noted. There was a slight cough and an eiencng temperature as 
high as fOO® F. A chest specialist was consulted s»ho found evidences of tuberculous 
infiltration at both apices, and sent the patient home to bed. Inquiry- reseated that two 
brothers and one sister had died of tuberetdnsis. 

During the next four months at home, little iinproxcment was obserxed. The tempera- 
ture continued, the anemia increased, and the patient lost 16 pounds m xxeight 

When admitted to the hospital, the physical examination rexcaled pallor, a temperature 
of 100® F., a pulse of 80, and the blood pressure measured 96/8+. There was dulness 
on percussion over both apices No rales were elicited. The apex beat was m the sixth 
interspace just outside the midclax’icular line, and there was a harsh apical systolic 
murmur transmitted into the left axilla. The fingers xxere clubbed. 

Laboratory Data. Blood count hemoglobin, 60 per cent (Sahli) s R B.C., 3,000,000 , 
W.B.C., 17,000. Wasserinann reaction negatixe. Six sputum examinations xxere negative 

At the end of the first xveek, the blood culture xvas reported positive for S. viriJans 
The same day petechiac appeared in the conjunctivae, and the spleen xvas palpable for 
the first time. 

CUNTCAt DiaCsosis A. Etiologic* Subacute bacterial endocarditis S. viriJans. 
B. Anatomic Slight cardiac enlargement. Mitral regurgitation C. Physiologic Normal 
sinus rhythm. D Functional Classification: Class 1. Therapeutic Classification. Class E. 

The course was slowly downhill, and the patient died 12/14/31, 15 months after the 
onset of symptoms. 

Autopsy. The heart weighed 300 Gm The pulmonic valve was normal. The tricuspid 
valve showed a fesv vegetations about ) to 2 mm. in diameter The left side of the heart 
(Fig. 86) revealed extensive growth of vegetations on the free border of the mitral 
valve, extending down on the chordae tendmae and on the left auricular wall. The 
aortic valve was normal. Both lungs revealed healed apical lesions of tuberculosis. The 
spleen and kidneys showed multiple areas of infarction. 

Discussion. The history' of the onset of this patient's Illness is typical 
of the disease. Often vague joint pains and headaches occur as prodromal 
symptoms. Fever may develop during the early stages and disappear for 
long intervals, but it always recurs and once established, seldom leaves the 
picture completely for any length of time. 

T)ns paf/enf ’# story br/ngs out the danger of vtetrtng pah h a location 
that happens to be the olhdal precinct of a specialist, as a result of a 
disease process at this site. Tliere is no doubt that a mild degree of osteo- 
arthritis was present in the region indicated, but the local findings in this 
case did not e.xplain the whole picture. The same observation holds true 
with regard to the headache. TTie patient was a physician, and for this 
reason his fellow practitioners took too much for granted when he con- 
sulted them in regard to a symptom. It was quite natural, when the history 
of tuberculosis in the family \x'as revealed, and the roentgen study showed 
bilateral apical shadows, that the expert on chest should feel that the 
patient’s case was fully solved and advise him accordingly. We are all apt 
to develop “blind spots" for certain unexplained symptoms when we are 
either too tired or too hasty. Unfortunately, at a later date we may see 
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these symptoms develop to embarrassing proportions. The flower in full 
bloom may be readily named by a colleague when its species is difficult 
to recognize in the bud. 

When this patient was viewed as a whole, the parts of the puzzle went 
into place very readily. The embolic manifestations were recognized and 
the positive blood culture clinched the diagnosis. The autopsy showed an 
extensive growth of vegetations, not only on the heart valve but also on 
the auricular wall. The apical lemons of tuberculosis xvere found, but they 
were completely healed. The areas of infarction in the kidneys suggested 
another cause for the backache that ushered in the illness. 

Subacute Bacterml Endocarditjs AccoatpANicn dv Multiple Esibolic 
Episodes — Autopsy 

Case 26. R. F. K., a male clerk of it, was admitted to a surgical service at the 
Woman’s College Hospital on January' 2, t9JS, complaining of sudden pam in the 
abdomen. 

History. For two months following a dental extraction the patient had complained of 
neakn«», tcrligo, and headache, and was unable to work for the week before 3dfni«siofi, 
because of increase ?n the scs'crity of the tymptoms. The past history showed attacks of 
rheumatic fever at the ages of tt and 13. 

PKYStCAL ExAMJNATtos. T. lOl” F. P. UO, BP. 150/40. Pallor. Corrigan pulse. 
There was cardiac enlargement to the anterior axillary line. The heart rhythm was regu- 
lar, There was an accentuation of the first heart sound at the ape.T, and in the same area 
a diastolic thrill was palpable. Presyswlic and diastolic murmurs were heard m the 
mitral area. Along the left sternal border there was a loud diastolic murmur. The spleen 
was palpable and tender. The fingers showed marked cluWjing. 

Laboratory Data. Blood cultures: 12S colonies of Streptococcus tiruhns per cc of 
blood. Wassermann reaction negaljve. Blood count: hemoglobin 35 per cent (Sahli), 
3, 200, <100, W.B C. 14,000. The urine showed JO R.B.C per H P F 

Clinical Diackosis. A. Etiologic: Rheumatic. Subacute bacteria! endocarditis. S viri- 
Jatis. B, Anatomic: Aortic insufficiency. Mitral stenosis. Mittal insufficiency C. Physio- 
logic: Nornul sinus rhythm. D. Functional Classification. Class J. Therapeutic Classifica- 
tion: Class E. 

Discussion. Needless lo say, tbts patient did not require surgical treat- 
ment. Viewing the history subsequent to the extraction of three teeth, we 
cannot stale that the development of subacute bacterial endocarditis was 
merely a coincidence. I have many times seen the S. vinians gain a foot- 
hold in a previously damaged endocardium following an ili-adviscd tonsil- 
lectomy or dental extraction. This patient had three teeth removed because 
of abscesses that were demonstrated on roentgen examination. He was 
advised to have this done because of *Tieart trouble." A local anesthetic 
was injected, which may have forced infected material lurking about the 
margins and roots of the teeth deep into the capillaries and given I't a good 
start on its way to the heart valves- 

In all patients who have damaged hearts, particularly the younger ones 
where rheumatic and congenital types predominate, dental extractions 
should not be freely advised or carelessly undertaken. A complete physical 
examination should first be carried out. Anemia and dietary deficiencies 
brought to light should first be explained and then corrected by iron. 
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vitamins, and a proper diet- This may help to increase those forces of 
resistance that we so often refer to in our daily practice. 

U'hen the patient is ready to have the dental operation, the surgeon 
should first give the teeth a thorough cleansing to remove the contaminants 
from the field. Extractions should then be carried out at sensible intervaU. 
After each extraction a thorough dcanlng of the socket is advisable, and 
packing should be avoided if possible. All patients known to have heart 
lesions should be referred first to their physician by the dentist before any 
operative work is begun, m order that responsibility may be shared and 
all the protective measures employed. 

It seems likely that S. vindans invades the blood stream of normal 
individuals many times during a lifetime. This fact may often be demon- 
strated by the use of spedal technic.®’*’- I am not convinced that the 
endothelial structures arc more permeable in late winter and spring and 
less permeable in summer and autumn and that we should confine our 
operations to these fav'orabje seasons. When we advise operations on teeth 
and tonsils at any season in patients known to ha\e heart disease, the use 
of sulfanilamide or one of its derivatives before and after the operation is 
worthy of trial to combat the transient bacteremia that often occurs. 

Ta>u V* 

SULFANILAMIDE DOSAGE 

The Amounts of Sulfanilamide Necessar>' to Establish Effects e BIooJ Levels (10 to 15 Mllll 
grams Per Cent) QuickI} in Patients 111 with Severe Hemolytic Streptococcal, .Aleningococcal, 
Gonococc.il, Pneumococcal or Welch Banlhry Infections 


W EICHT or 

PATIEST 

IVmAt IXJSE 

Per Os 

MAIVTEVASet 
pose Per Os n. 

4 HOURS (DAV 
AND SICHT) 

TOTAL DOSS 
riRST 24 HOURS 

TOTAL DAIir 
DOSE RICAIBON- 
ATE or SODA 







CRAMS 

CRAINS 



KUOS 

POUNDS 

OKAMS 

CRAINS 

CRAMS 

CRAINS 

KILO 

POL SO 

CRAStS 

CRAINS 





1 2 

20 

0 15 

1 2 

3 6 

60 




70 

0 9 

15 

Q 15 

1 2 






60 

0 9 

15 

0 18 



50 





0 9 

IS 

0 2J 








0 6 

10 

0 26 




11 

25 

1 s 

30 

0 3 


0 30 





• From Long and Bliss, •'Clinical Use of SuIfanilamMc and Sulfap) ridine and Allied Com- 
pounds." — Reprinted by permission ^^acfnIDafl Co , N. 1 . 

When subacute bacterial endocarditis develops, however, the use of 
sulfanilamide derivatives alone have no effect on the course of the disease. 
This patient was the first under my continuous care nhere sulfanilamide 
was used in an attempt to rout the invasion of the S. vindans. Very slightly 
loner doses nere given than have since been recommended by Long and 
Bliss“® in Table V. An initial dose of 4X1 Gm. (60 grains) of sulfanilamide 
was administered and this was followed by l.O Gm. (la grains) doses 
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e\erv foitr hours accompanied by a similar amount of sodium bicarbonate. 
No untoward clTcct was noticed. During this week, there were many vari- 
ations in the temperature, but it is impossible to state whether they were 
due to the drug, since similar remissions occurred in the absence of 
sulfanilamide. Blood cultures were negative during the period in which 
sulfanilamide was given, but were positive again when the drug was dis- 
continued, demonstrating the failure of the chemical to penetrate the depth 
of the lesions on the heart valves. 

There are comparatively few reports in literature of large series of cases 
of subacute bacterial endocarditis treated ivith sulfanilamide. Isolated 
instances of recovery have been reported by Hussey,’®^ Major and 
Leger.*®^ One patient reported by the last observer was cured by combined 
sulfanilamide and neoprontosil therapy, but died of congestive failure 29 
days later. Autopsy showed damage of the aortic and mitral valves, but 
cultures of removed segments were sterile. Mobile the diagnosis in other 
reported cases of cure may be open to doubt, the patient reported by 
Major and Leger had a history of rheumatic fever and old mitral and 
aortic valvular lesions, petechiae, splinter hemorrhages, tender fingers, 
fever, enlargement of the spleen, and three blood cultures positive for 
S. virtdatis. Necropsy showed the evidence of a recent endocarditis in the 
stage of healing and repair. The question, of course, arises whether or not 
cure was produced in this single instance by the use of the drug, or whether 
it was another example of spontaneous recoveiy. We can be hopeful that 
it was an example of the efficacy of the early use of sulfanilamide before 
the bacteria in the valve lesions became inaccessible, since the time of the 
institution of sulfanilamide therapy in these cases appears to be a most 
important factor. 

Spink and Crago,®’® in a detailed evaluation of sulfanilamide therapy In 
12 cases of subacute bacterial endocarditis, report a bactericidal effect 
that was temporary and depended on continued use of the drug in 10 of 
the 12 instances. They conclude that the value of sulfanilamide is doubt- 
ful. Long and Bliss*®® have observed the effects of sulfanilamide in more 
than 60 cases of subacute bacterial endocarditis. They report five “cures’'; 
in four of these patients the infection was engrafted on a congenital lesion, 
and w the fiSth case there was a rbevmatk background, 

I still give sulfanilamide to every patient under my care uho is suffering 
from subacute bacterial endocarditis. If the drug is well borne, I continue 
it in sufficient dosage to maintain the concentration of 10 to 15 mg. per 
cent. I have always used sulfanilamide by mouth. The only tests of efficacy 
of this treatment are the blood cultures.* 

Sulfapyridinc gives the same results in subacute bacterial endocarditis 
as sulfanilamide. Bacterial growth disappears from the blood culture as 
soon as the drug is administered. In some cases this is attended by a fall 

* AIJ bl«(od cultures for SlrefH>C»ccas xmJanf should he incuhaleil for at least 10 daj-s 
liffore a negatiie report is madej ibis precaution is especially advisable when a clicmo- 
therapeoiic ag’ent is present in the blood sample. 
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in the temperature. \\ hen the drog is wthdrawn, and 5n some cases nhile 
It IS still being given, all the clinical features of the disease return in much 
the same intensity as before. Long and Bliss advise the use of a total daily 
dose of 0.1 Gm. per kilogram of body weight in patients weighing up to 
60 kilograms. The dose should be divided and given at intervals of six hours. 

Kelson and White^** have recently reported their experience in using 
sulfapyndine combined with heparin. They call attention to the fact that 
the streptococci lie near the periphery of the vegetations embedded in 
fibrin and platelets that act as an efficient wall preventing the contaa of 
leukocytes %\ith the bacteria. Heparin, an anticoagulant, is used to limit 
the growth of the vegetations, to encourage fibroblastic invasion of the 
area, and to prevent, if possible, embolic accidents that invariably follow 
the extensive thrombus formation. 

Technic of the method proposed by Kelson and White is as follows: 
disseise 10 cc. of heparin (10,000 units) in 500 cc. of physiologic saline 
and administer by uninterrupted intrat'enous drip day and night for l-l 
days. The flow is regulated to maintain venous clotting time (normally 
below 20 minutes) at approximately one hour. Clotting time must be 
determined before treatment, twice during the first day and then daily 
until the heparin is discontinued. The sulfapyndine io suitable amounts 
IS started (Table \') from four to seven days before the heparin and 
continued during the heparin treatment and for one week folloiring its 
nithdrawal. Blood transfusions are given if the blood count falls below 
3,500,000 red blood cells. To increase the effidency of fibrous repair, the 
patient is saturated with vitamin C. It is well to give 200 mg. of cevitamic 
acid by mouth four times a day for three days, and then continue it in 
daily doses of 100 mg. 

Three of the first six patients reported by Kelson and White nho were 
able to take the heparin for more than a rveek showed striking improx'c- 
ment and have remained free of eiidences of the disease for periods of ten 
weeks, 18 weeks, and four weeks, respectively, after discontinuing treat- 
ment. These afebrile inteivals arc much longer than usually occur in con- 
trol cases. 

Certain dangers attend the use of heparin, but these must always be 
\iewed in the light of the hopeless prognosis that the disease invariably 
carnes with it. Two patients of this scries had toxic reactions to the 
heparin, death resulting in one case in 17 hours. Another danger that 
must be considered with the use of heparin, especially in a disease like 
subacute bacterial endocarditis, is fatal hemorrhage due to interference 
with clotting following embolic episodes. Friedman and his associates'®* 
emphasize this danger following heparin in their report of a single case 
where a fatal cerebral hemorrhage terminated the picture ten days after 
heparin was administered. These authors also believe that some danger 
attends the sudden liberation of large quantities of bacteria when the 
vegetations are broken up. 
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The final opinion in regard to the effect of heparin-sulfapyridine therapy 
in subacute bacterial endocarditis must await the result of further careful 
clinical and laboratory studies. Additional animal experiments must be 
carried out to prove the action of heparin in the concentrations recom- 
mended. Does it actually prevent the deposition of platelets and fibrin on 
the valves as claimed? Will this action allow Nature to gain the upper 
hand and produce firm healing in these areas? These answers, we hope, 



Fig. 87. Subacute bacterial endocarcutis. infarct of spleen following embolism 

will soon be obtained. Meanwhile, every effort should be directed toward 
early diagnosis when the vegetations are fresh and small, for only under 
these circumstances can we hope that this plan of attack will have the 
success that the early case reports have led us to expect. 

For the present it must not be assumed that a cure has been found. 
My personal experience with heparin in subacute bacterial endocarditis 
has been most discouraging. The dangers, in my opinion, are prohibitiv'e 
even when we consider the nature of the disease this therapy has been 
fashioned to combat, and they should always be explained to the patient’s 
family before the treatment is begun. Heparin should only be used in the 
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hospital v.hcrc its cfTects can be constantly obscncd and the tc>y!ts 
appraised after an adequate follow up period. 

In the presentation of this new plan of clKmoiherapcmic attach with iti 
many variations, we have diyrcssrf for the moment from ilic case imdet 
discussion. Embolic manifestations showed the same tendenq- to »<a;r 
during the second week, in fact, were more frequent after suifanilamidi: 
nas begun. On the tenth hospital day the patient died suddenly frtim wlut 
we considered was a massive cerebral cinboli*m. 

The autopsy showed old rheumatic lesions of the mitral and aortic salics 
with large masses of vegetations in both locations. A large splenic infam 
(Fig. 87) e-xplained the abdominal pain that was present on admissiun. 
Both kidneys showed the numerous scars and pcicchiac (see Fig. 85) that 
arc so characteristic of subacute bacterial endocarditis, 

StBEPTOCOCCLS \iRIOANS SEPTtCLMt.\ (SuBSCUTK BacTLRIAI. FawOCNS* 
DiTJsr) — A ttempted Cure nv Excision ot Artjriomnous Aneumsm 
Case 27. T. It, a nrgro Uhorcr of JS, «a» aditiiitrJ to the ^^ilJdflp^!4 rVfifnt 
Hospital on 9/9/J*, complaining of pain in the joints, chills and fetpr, 

IlirroKV. The patient s»as well until a tnonih l>eforc 3il/iiN«!nn when he tlesdojril a 
chill following consiilewble oui*of*«!oof exertion. This was followcil the next i!a» Ij 
joint p.iin and fever. The fever continueil until the time of admission to the hospiial a 
month later. During this time he lo«f Jf* |»ounils in vseight. 

Past MrmcAl Histdbv. .\ lesion suggestue of chancre w-3« present 20 jean prior tu 
admission. There was a gunshot wound of the left thigh nine veirs lirfiire admin on. 

PitvsiCAL Examination. T. Iftt* E, BP. lloAi. The area of cardiac dulfie»t ms 
imreascd in all diameters. The apex K-at was palpable in the hfih {nfefii'are >1 cm. iri 
the left of the midclavicular line. Sn thrills were present. The pul*e was rapM, Corrigin 
in ijpe, and the rhvihm was regular. There was a loud blowing svitoJic murmur heard 
over the entire precordlom, louder in the upright j'osirion, and a d aifolio murmur was 
heard over the Isase of the heart. The pulmonic sejond sound was aecentuitril TJ>e beer 
edge was firm and smooth and dwtinciU palpable under the right coital margin. Tb- 
spleen was palpable. thrill was fell over the femoral canal, 2 cm. Mow poupartb 
ligament, m an area measuring t® sq em On auscultation, oser the point op maximum 
intenwtv of the thrill, a deafening bruit was heard that could also l>e dctecird alorg 
the proximal ve<vls to the utnbibrus and along the distal veMi to the ankle. l>iC’'al 
pressure oxer the point of greatest imenstix caused Ixith hfuir and ihrlil to dtuppesr. 
Reflexes vxcre normal except the patellar ami ,\ehilles on the left side vsliieh were aWnt 
Puls-xtions of the j'opliteal, posterior tilual and dorsalis j'edis viere readile felt on ih* 
right but vxerc Iwrelx palpable on ibe Jeff side. No xarieosities or ctlenu weir omed m 
either thigh, leg, or foot No cliddiing of the fingers or toe* wax present. TV sVin 
leinperature was the same on both side*. The Wosnl pressure in the right arm tneasun-d 
120 'O, lO the left arm 93/30, in the right leg, 175 /7S, and in the left leg, S$ 'SO. TV 
venous pressure varied from 115 mni to 125 inin. 

LaporatorV DvTa. ,\ Woml culture laVcn on the slay of aibniwon ihowrd »:*' 
colonies of Slrfflc<-oc.in <$ri.lanf per rc. of ldfK«l. rt^'nigro-rax nudv of lV Vats 
showed enlargement m the transverse diatneicrs. There was hvpertn.phr of tV bfl 
vcfwrirle and some widening of the aorta (Fig XX.\). ,\ film taken after eiotirre-mn of 
the arterioieimiis .ineiirviii fhig. showril iV Vart i<. U- sbghdj .miller and 

iiiolfled densities in ihe lung fields mrt as .i.irk.d a. b fore ,..mpr<-s-.m .\n ele.n.x-anVs. 

gram was rw.nfu!l\ iiegitive Wa.'srmarn negative, , . ... 

CtlMCVL Ducnd-IJ -krteriovenotis aneurjnt. Troluhle f.xus for S. tWaui v}*i- 
cemia. Cardiac hvpertrophv with aonic regurgitation, eiiob'gic tv}- unknown. 
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Discussion. Following admission the fever persisted, and the anemia 
became more pronounced. A second blood culture again showed S. viridans 
so it was evident that a focus was present and active. Viewing the degree 
of cardiac damage, it would appear that the blood stream infection, if 
primary in the aneurj-smal varii, had already reached the heart valves. 
Continued observations, however, failed to disclose any change in the 
character of the murmurs, consequently operation to remove the arterio- 
venous aneurysm was considcied. If syphilitic heart disease were present 
with valves undamaged by the blood stream infection, removal of the 
infected varix offered the possibility of cure. On the other hand, if endo- 
cardial involvement already existed, the operation could do no harm and 
might benefit the patient to the extent of removing the strain of the 
arteriovenous ancurj’sm on the already damaged heart. 

The continued absence of embolic manifestations was a point against 
the involvement of the mitral or aortic valves or the endocardium of the 
left side of the hearL Evidence of damage to the femoral arterj- and vein 
and of the re-establishraent of a subsequent fistula was sufficient to make us 
suspect that the point of origin of the septicemia might be in this area. 
Sulfanilamide was tried from 9/21/38 to 9/26/58 (Fig. 88B), and it suc- 
ceeded in producing a transient fall in the temperature to normal and a 
temporarj’ reduction in the number of S. vmdans colonies in the blood 
stream. Since a marked increase in the degree of anemia was noted, blood 
tranfusions were given. When sulfanilamide was discontinued, the tempera- 
ture returned, and the number of colonies per cc. in the blood culture rose 
to the former level. 

After repeated trials, the status of the collateral circulation was found 
to be excellent; consequently surreal removal of the anentA'enous ancu- 
rj’sm was dedded upon. A drannng (Fig. 89) made at the time of the 
operation shows the dissection of the aneurysmal communication betnecn 
the left femoral anerj' and vein in this patient. After ligation, the entire 
aneurysmal sac was removed. Examination of the spedmen showed on the 
arterial side of the communicating channel, a ring of dark, red, fnable 
vegetations. No vegetations were present on the \ enous side of the onfice. 
Microscopic examination of the sections using hematoxylin and eosin stain 
showed small dumps of dark blue cocd-Hke bodies, interpreted as being 
bacteria, slrsular to the bacteiUd masses aamcaonly seca on the heart valves 
in cases of subacute bacterial endocarditis. 

After operation the leg showed little change. Tliere was a slight decrease 
in the temperature of the operated side and a very slight swelling. The 
patient’s temperature (Fig. 88B) promptly fell to normal folloiring the 
operation. The cardiac rate likewise dropped, and clinical improvement 
was evident. For nearly a week we irerc of the opinion that cure of the 
blood-stream infection follom'ng the eidsion of the focus containing the 
vegetations had taken place. Howet'cr, vre were mistaken. At the end of 
the first postoperative u;^ek,.th*e*blo^ culture became positive, and the 
temperature again began to show a gradual elevation. On transfer back 
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to the medical ward, suHap\ridjne was begun, but the effect was the same 
as observed following suUamJamide. The temreralure fell to normal, anj 
the blood cultures were reported sterile from 11/16/38 to Il/jO/jS. On 
the latter date, increasing dyspnea, cyanosis, and edema ushered In a 
rather sudden attack of congestive failure, and the patient died. Autop,j 
was refused. 

Altliough we were unable to duplicate the success of Hamman and 
Rienhofr*'® and obtain a radical cute in this patient, we believe that if we 
had seen him earlier and had operated on him at once, the story might 
have had a dilTercni ending. This ease illustrates a type of heart disease 
rarely encountered where cure may be possible by excision of an infected 
arteriovenous communication. 

W hile we are discussing the value of operativ'e procedures in sub.icute 
bacterial endocarditis, attention must be called to the recommendation of 
splenectomy made by Riesman.^'* When the spleen is large, the patient’s 
nutritional state good, and congestive failure absent, this operation imposes 
little additional risk. The spleen is involved early in the course of the 
disease; consequently its role in feeding the blood stream may be an 
important one. Viewed in this light, its removal seems Just as logical as 
the extirpation of the pelvic organs to prevent continual infections in 
gonococcal endocarditis or the removal of the arteriovenous aneurysm in 
the case just presented. 

The incidence of subacute bacterial endocarditis In patients with uncotn- 
plicated patent ductus arteriosus is high. In Abbott’s series of 02 cases, 
death was caused by subacute bacterial endocarditis in 21. Gra}biel, 
Strieder and Boyer^"' were the first to propose surgical ligation of the 
ductus in these cases in an attempt to shut off the pathway to the blood 
stream. They point out that the infection begins in relation to the pul- 
monarj' orifice of the ductus, extending often to the pulmonary valves but 
rarely to the aorta. Hence, if an early diagnosis is made in eases of patent 
ductus arteriosus, which is not impossible if they ate constantly under 
observation, surgical intervention must be considered. Ugatlon has been 
successfully carried out by Gross (page 339) and seems justified, in selected 
instances, in an attempt to bar the bacteria and the vegetations from the 
blood stream in the hope that natural forces may be effective in healing 
the areas. 

Calcific Aortic Stenosis — S uvERurrostu Subacute Bacteriai, 
Endocarditis — Autopsy 

Case 28. tV. H., a German faWnet maler of 49, wa» ailmittfd lo ibe PhJIa J.-lfhj4 
General Iftwpltal on 2/7/3* cowpUlning of cough and dyipnea. 

IliyroRV. The paiient wa» ia fairly goott health uniil t««o riMnih* before admiwion 
when he noiiced chejt pain thai incrcaicd on exertion and radiated lo the left atm 
Dyspnea was present. A “buxiing" was Wt in the chest when in bed at night. Two wreVs 
before admission, etlema of the anUts appeared for the fim timej this increased m 
sesfrity until the day of admissiofl. .... 

The patient denied senereal disease. There was no pa.t history of rh-omatic 

Pim.c.l, EI.U.V.T.OV. BP. IIO/M. T. lOC F. !■. so. Pnreh,.. pr...nt «« Ih. 



206 MANAGEMENT OF THE CAUDIAC PATIENT 

lo the medical ward, sullapyndme was begun, but the effect was the same 
as observed following sulfanilamide. The temperature fell to normal, and 
the blood cultures were reported sterile from 11/16/38 to 11/30/38. On 
the latter date, increasing dyspnea, cyanosis, and edema ushered in a 
rather sudden attack of congestive failure, and the patient died. Autopsy 
was refused. 

Although we were unable to duplicate the success of Hamman and 
Rienhoff^^® and obtain a radical cure in this patient, we believe that if we 
had seen him earlier and had operated on him at once, the story might 
have had a different ending. This case illustrates a type of heart disease 
rarely encountered where cure may be possible by excision of an infected 
arteriovenous commumcation. 

While we are discussing the value of operative procedures in subacme 
bacterial endocarditis, attention must be called to the recommendation of 
splenectomy made by Riesman.^*" When the spleen is large, the patient’s 
nutritional state good, and congestive failure absent, this operation imposes 
little additional risk. The spleen is involved early in the course of the 
disease; consequently its role in feeding the blood stream may be an 
important one. Viewed in this light, its removal seems just as logical as 
the extirpation of the pelvic organs to prevent continual infections in 
gonococcal endocarditis or the removal of the arteriovenous aneurysm in 
the case just presented, 

The incidence of subacute bacterial endocarditis in patients with uncom- 
plicated patent ductus arteriosus 1$ high. In Abbott’s series of 92 cases, 
death was caused by subacute bacterial endocarditis in 21. Graybiel, 
Strleder and Boyer**® were the first to propose surgical ligation of the 
ductus in these cases In an attempt to shut off the pathway to the blood 
stream. They point out that the infection begins in relation to the pul- 
monary orifice of the ductus, e.xtendlng often to the pulmonary valves but 
rarely to the aorta. Hence, if an early diagnosis is made in cases of patent 
ductus arteriosus, which is not impossible if they are constantly under 
observation, surgical intervention must be exjnstdered. Ligation has been 
successfully carried out by Gross (page 339) and seems justified, in seleaed 
Instances, in an attempt to bar the bacteria and the vegetations from the 
blood stream in the hope that natural forces may be effective in healing 
the. 

CAi-cinc Aortic Stenosis — Superimposed Subacute Bacteriai. 

Endocarditis — Autopsy 

Case 28. W. II., a German cal»nn maker of 49, was admitted to the Philadulphia 
Ctntral Hospital on 2/7/34 complaining of cough and dyspnea. 

History. The patient ssas in fairly good health until two months before admission 
when he noticed chest pain that increased on exertion and radiated to the left arm. 
Dyspnea was present. A “buziing’* was felt !n the chest when in bed at night. Two weeks 
before admission, edema of the ankles appeared for the first limej this increased in 
severity until the day of admission. 

The patient denied venereal disease. There was no past history of rheumatic infection. 

Physical Examination. BP. UO/90. T. lOl* F. P. 90. Petechiae present on the 
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conjunctivae. The apex beat was in the »xth intenpace, 12 cm. from the midsternal line. 
A marked thrill was palpable over the second interspace to the right of the sternum. 
A harsh s>stolic murmur was present over the same area, transmitted to the vessels of 
the neck. A sjstolic murmur was beard over the margin of the cardiac apex. Riles were 
heard over both lung bases. The H\er edge was tender and palpable a hand’s breadth 
below the right costal margin. The spleen was not palpable. No clubbing. 

Laboratory" Data. Blood culture negativ'e. Wassermann four plus. Kahn negative. 
R.BC., 3,200,000 j W.BC., 5,((00i hemoglobin, 6S per cent (Sahli) j P. 76, L. 24. 

Electrocardiogram: prolongation of the P-R intervals (First stage heart block) 
(Fig. 90A). 

Roentgenogram- dilated aorta and cardiac enlargement (probably luetic). 

Clinical DlACsosts. A. Etiologic: Rhcumatici Arteriosclerosis’ Syphilis’ B. Ana- 
tomic: Cardiac enlargement. Aortic stenosis. Relative mitral insufficiency. C. Physiologic: 
First stage heart block. Congestive cardiac failure. D. Functional Classification: Class 4. 
Therapeutic Classification: Class E. 

Course. Congestive failure increased in spite of the usual therapeutic measures. The 
blood cultures were negative although the patient had an irregular temperature for two 
weeks before death. 

Autopsy. The heart weighed 660 Gm. There was hypertrophy of the left ventricle. 
The mitral vahe was normal. The aortic vahe was entirely destrojed and replaced by 
calcium. Superimposed upon this were firm masses of thrombi, tome of which showed 
calcification. The end of a slate pencil could scarcely he pushed through the unopened 
aortic vahe. The aorta above the valve was smooth and conspicuously free of any 
pathologic change in contrast to the marked calcific lesion of the valve (Fig. 90B). 

Discussion. The aortic regurgitation and the positive Wassermann 
reaction in a man of 46 first suggested syphilis as the etiology. However, 
In the presence of tltc signs of subacute bacterial endocarditis, the possi- 
bility that syphilis was the only etiologic factor diminished. While bacterial 
endocarditis may be superimposed on syphilitic aortitis and valvulitis, as 
the recent studies of Martin and Adams*’^ indicate, nevertheless it is a 
rare event. The diagnosis should always be considered, however, in the 
presence of sepsis of undetermined origin, a positive Wassermann reaction, 
evidence of aortic insufficiency and a negative rheumatic history. In this 
patient the harsh systolic murmur and thrill discovered over the aortic 
area in the absence of aneurysmal dilatation favor the diagnosis of a 
stenotic (rheumatic) lesion. The calcific type of aortic stenosis has been 
discussed elsewhere (page 127). 

The petecbhe and iJie course of the Sever in this patient were charac- 
teristic of subacute bacterial endocarditis, even in the absence of a positive 
blood culture, and also accounted for the positiv'e Wassermann reaction. 
This occurrence of biologic false positive Wassermann reactions in the 
presence of subacute bacterial endocarditis is not unusual. Consequently 
it is not surprising that neoarsphenamine therapy has been suggested for 
these patients. Stokes, itowever, opposes its use.-^' Autopsy in this case 
proved the absence of syphilis and verified the correctness of this interpre- 
tation of the serology. 

The rapidity of the organization and calcification of the thrombi in this 
case in the absence of any treatment directed toward the process shows the 
natural tendency of the disease to heal. 
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While the bacteriologist who isolates the S. virtdans from the blood 
stream may refer to this organism as an invader of low \irulence, yet Me 
are beaten as soon as he makes the diagnosis. The mechanical features of 
the infection in most instances dose the plaure. Masses of thrombi build 
up, break off, and are carried to vital centers by the blood stream. In this 
patient it is hard to understand why the organism would pick out such 
a cardiac desert-area as a totally caldhed valve for implantation. The 
valve, it is true, was the sett of previous damage, but certainly in its 
calcified state it contained less blood supply than other lesions. 

The healing tendencies in this disease are evident in this desperate and 
almost successful attempt to organize and calcify the thrombi. Hou'ever, 
the increase in the obstruaion that this produced almost completely closed 
the valvular orifice and precipitated cardiac failure. The absence of bacteria 
in many blood cultures is proof of the fact that the healing process uas 
gaming the upper hand. If, in the future, we can keep the blood stream 
sterile in subacute bacterial endocarditis and prevent large thrombotic 
masses from forming on the vaUe sites long enough for fibrous tissue to 
invade and organize the mass already present, we may succeed in conquer- 
ing this infection. 
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SYPHILITIC CARDIOVASCULAR DISEASE 

The same medicine will both harm and cure me. — Ovid, 
Tristia, Bk. ii, 1.20. 

The incidence of cardiovascular syphilis in any country today is an 
index of the intelligence of its population in general and of the ability and 
foresight of its medical profession in particular. While rheumatic infection 
remains one of the grave problems of modern civilization, syphilitic heart 
disease can be greatly minimized by the recognition and adequate treat- 
ment of early lues. Considering the high mortality rate among patients 
with advanced cardiovascular syphilis, it is small wonder that a nation- 
wide intensive campaign was launched recently to educate the public and 
bring the early cases under competent medical super\Tsion. The careless 
attitude of the average private physician in regard to the treatment of 
syphilis has been responsible for organized efforts on the pan of the 
governments of many countries to combat the disease. Since a full under- 
standing of the anatomic and pathologic aspects of syphilitic involvement 
of the heart and great vessels is a necessary prelude to intelligent man- 
agement, a brief review of these fundamental principles tsill precede the 
discussion of therapy. 


THE LEStON 

Chancre. The primary lesion of syphilis is the chancre. Accumulative 
evidence points to the fact that the blood stream is invaded by the 
Treponema pallidum before the appearance of this primary lesion. It may 
be possible in many cases that the spirochete has already reached the 
aorta before clinical manifestations of sypliiliiic infection are noted. When a 
chancre is in evidence, local, medical or surgicaf measures directed toward 
the initial lesion are of no avail, since both blood stream and lymphatic 
system have transported the spirochete far beyond the reach of regional 
medication. Many spirochetes invade nearby lymph nodes and are killed 
by the resistance forces of the body. Others penetrate deep into the 
lymphatic channels, finally reaching the thoracic duct and the venous 
blood stream. During the initial shower of spirochetes, many penetrate 
as far as the lymph nodes in the thorax and from here by lymph move- 
ment reach the vasa vasorum in the aorta. 

Obliterative Endarteritis. In these small vessels within the artery 
wall, an initial obliterative endarteritis develops, which may slowly spread 

209 



210 MANAGEMENT OF THE CARDIAC PATIENT 

to the whole ascending portion oi the aorta. The seriousness of this 
destructive process can readily be realized when we recall that the cusps 
of the aortic valve are attached in this area- When this section of the aorta 
becomes the seat of scar formation, the valve is drawn backward and 
regurgitation develops. It is important to note that the damage takes 
place without stenosis, which distinguishes it from the rheumatic type in 
which adhesions develop between neighboring cusps, obstructing the flow 
of blood and at the same lime interfering with valvular function. 

Aneurysm. If the spirochetal invasion in the aortic wall is unchecked, 
it plays havoc with the muscular media. Degeneration of this coat is 
reflected in the pallor and wrinkling of the intima. The whole aortic wall 
becomes weakened by the destruction of this vital tissue, eventually 
dilates, and saccular aneurysms result. If the process of dilatation widens 
the aortic valve and causes regurgitation, the heart will be affected, uith 
the development of cardiac hypertrophy. Houev'er, if regurgitation does 
not occur and the coronary ostia escape, an aneur>'sm of the aona 
usually has no effect on cardiac size or function. It can, of course, cause 
symptoms by pressure on any of the surrounding structures, depending on 
the part of the arch involved and the direction in which the sacculation 
points. For example, the aneurysm may press on the trachea and bronchi 
with the appearance of the typical “brassy” cough. Adhesions to the 
trachea may give rise to a tracheal tug (Oliver’s sign), while compression 
of a bronchus, if long continued, will result in atelectasis. If the aneurysm 
points posteriorly, it may erode the vertebrae and cause severe pain. The 
erosion, on the other hand, may be in an anterior direction, in which event 
a pulsating tumor will appear on the anterior chest wall (Fig. 91). Aphonia 
appears when the recurrent larj'ogeal nerve is involved in the process. 
Many times, if aneurysms do not press on the structures above-mentioned 
and do not cause erosion, they may reach a large size without attracting 
attention. 

If aortic dilatation is moderate and regurgitation develops, the pressure 
on the weakened arch is relieved, and no aneurysm appears. However, the 
situation is still far from a happy one, since cardiac hypertrophy occurs, 
and the patient will eventually succumb to congestive failure. 

The mouths of the coronary arteries are situated in a bad neighbor- 
hood, as far as the syphilitic patient is concerned, and may be invaded 
early in the disease, in which event serious symptoms occur. Angina appears 
and with it the likelihood of sudden death at any time. WIIlus^®®- has 
shown that the coronary arteries occasionally rise above the level of the 
sinuses of Valsalva, and in this location they stand a much greater chance 
of involvement in a syphilitic process than when they take their origin 
from the aorta at a lower level. The effect of a syphilitic involvement of 
the coronaries differs in no way, as far as the patient's symptoms arc 
concerned, from an arteriosclerotic process. An anoxemia is produced in 
the heart muscle, and this is attended by pain. In syphilis the coronary 
arteries are generally free of involvement along their course, which mav 
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account for the infrequency of thrombosis. Coronary occlusions following 
arteriosclerotic heart disease are more common during the winter months, 
while those that complicate syphilitic aortitis show no seasonal variation. 
Bean and Alills-® believe this is a result of the steady progression of the 
syphilitic lesion. 


Fic. 91. Aneurysms of the aorta. SncIImgs of this type are at tunes confused with 
other tumors of the chest wall. 


The heart itself is seldom invaded by the spirochete. If secondary 
changes are discovered in the heart muscle in syphilis, they are usually 
produced by the narrowing of the coronary mouths in the aorta, or result 
from a complicating arteriosclerosis. Gummas of the heart, producing heart 
block or other symptoms, are rare. Von Haam and Ogden’^’ collected 
reports of only seven cases from the literature between 1845 and 1935. In 
a study of 5213 autopsies of their own they reported gummatous lesions 
of the heart in only three instances. 

From this description, it is evident that the earlier the cardiac invasion 
is detected, the better will be the result of specific therapy. However, this 
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cannot be accomplished unless we suspect the presence of the Infection. 
The constantlj' alert physician will report a much higher incidence of 
cardiovascular syphilis in his practice because his suspicions are aroused 
by small details in the histor)’ and physical examination. If, instead of 
dismissing these small departures from normal, he follows them trith 
determination until positive proof is obtained cither by further study, from 
a confession, from the laboratory, or by a consultation, cardiovascular 
complications of middle life may be largely prevented. The student makes 
the mistake of regarding the aneurj-sm or the cor bovinum resulting from 
aortic regurgitation, seen at autopsy, as typical evidence of cardiovascular 
syphilis. He returns to the wards to seek them clinically and later in his 
practice, as a result of a lack of kriowledge, fails to recognize the earlier 
manifestations. 


SIGNS 

At this point, the question properly arisest What arc the early signs of 
cardiovascular syphilis? The different criteria in use in various clinics and 
the lack of uniformity of opinion even among e.rperts in the matter sers'c 
to confuse the praaitioner. We must acknonledge at the start that this 
diagnosis is most difficult, and the criteria arc far from settled. Honever, 
the careful physician should not be discouraged, for here is a dinlcal 
problem that should challenge hU skill and arouse hts interest. 

Aortic Second Sound. Unless the syphilitic process involves the 
coronarj' mouths and causes aortic regurgitation or weakening of the 
aortic wall, its presence is apt to elude the physician uho does not always 
keep the possibility in mind. Certainly the scars in the first part of the 
aorta, which the pathologist so triumphantly points to at autopsy, can 
furnish him no clue at the bedside. The higher up in the arch these scars 
are situated, the greater will be the clinical silence they maintain. However, 
something can still be said concerning the character of the aortic second 
sound that accompanies this structural alteration. Its tambour or dnim-like 
quality in the presence of syphilis may reflect a tissue change progressing 
in the aorta as a whole. If we keep in mind the fact that hypertension or 
arteriosclerosis produce structural alterations, and, consequently, a similar 
change in the tone of the aortic second sound, a tambour quality of the 
aortic second sound should sciwc to sharpen our suspicion. It is not in 
itself diagnostic. 

The systolic aortic murmur that may be heard at the time of early 
syphilitic invasion is a less certain sign. It, too, may accompany arterio- 
sclerosis. but at the same time, it can also serve as a building stone in our 
diagnosis of early syphilitic aortitis. 

Fluoroscopic Examination. If the patient who has these indefinite 
signs on physical e.Tamlnation is examined fluoroccoplcally, suspicion may 
be stren^ened. The aorta in early sj'phiHs is slightly wider and more 
dense than normal (page 45), and in addition there may be noted a 
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slightly increased pulsation. These changes, in my opinion, are most sug- 
gestive and valuable when reported by an observer who has had consider- 
able experience with the fluoroscopic method. Even then they do not 
establish the diagnosis beyond doubt, but only forge another link of 
similar strength in the chain of evidence. 

Other systems of the body may contribute more clear cut evidence of 
syphilis if the physical examination is carried beyond the region of the 
heart. For example, the presence of signs of neurosyphilis should be sought, 
since this form of involvement often co-exists in the same patient. In the 
Co-operative Clinical Studies, in 191 cases of uncomplicated syphilitic 
aortitis in which lumbar punctures were made within a month of the 
detection of aortitis, 49 per cent showed unquestionable spinal-fluid abnor- 
malities. Consequently a spinal-fluid examination is an indispensable part 
of the examination of every patient who has cardiovascular syphilis. 

Unequal, Simultaneous Blood Pressure. Herzog'®® states that the 
diagnosis of syphilitic aortitis should be suspected when the blood pressures 
taken in both arms simultaneously are shown to be unequal. To accomplish 
this, two blood pressure cuffs are needed. These are connected to the 
manometer by means of a Y-tube. The use of a symballophone enables 
the observer to detect the exact time of the appearance of the pulse beats 
in each arm. 

We cannot depend on any abnormalities of the electrocardiogram to 
diagnose syphilis. Heart block occurs in association with sclerotic or 
coronary disease but is rarely caused by syphilis. Auricular fibrillation is 
very rarely present as a complication of syphilitic aortitis, a fact that may 
be valuable at times in ruling out syphilis in doubtful cases. 

SYMPTOMS 

The symptoms that arc encountered in syphilitic aortitis are few, and 
these are by no means characteristic. The fact that they sometimes tend 
to be sudden in onset, however, should arouse suspicion. The abrupt 
appearance of the signs of circulatory failure; dyspnea, cough, edema, 
substernal pain, particularly in young patients, may be significant. The 
dyspnea may remain as a nocturnaf occurrence, wAiYe other signs otYaiYure 
may progress. These, however, are late manifestations and usually come on 
at a time when treatment offers less permanent benefit. 

Reports from the various clinics show that serologic tests in patients 
with cardiovascular syphilis are positive in 75 to 80 per cent of the 
cases.®®- *^® This figure, however, is much less when previous, although 
inadequate, treatment has been given.®® Consequently, while a negative 
Wassermann test does not rule out syphilis (page 56), its routine use will 
serve to bring under scrutiny a larger group of patients, before damage is 
evident in the cardiovascular system, at a stage when properly direct treat- 
ment may prevent its development. 
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PROBLEM OF EARLY DIAGNOSIS 


In the light of this review, it is evident that the detection of cardlo- 
tascular syphilis is quite easy if it is advanced, but difficult, if not impos- 
sible, in its earlier stages. The earlier the diagnosis, the greater %viU be the 
success of the treatment from the cardiovascular standpoint. No clue that 
can be obtained from a complete historj', a thorough physical examination 
including neurologic survey, and laboratory' study (roentgen ray, fluoros- 
copy, electrocardiogram, serologic tests of Wood, and a complete spinal- 
fluid examination including cell count, globulin estimation, colloidal curve, 
and quantitative Wassermann test) should be omitted. Cardiovascular 
syphilis should then be diagnosed in from 5 to 25 per cent of the cases of 
heart disease in the practice of the average physician, depending, of course, 
on his location. If his figures are less than the minimum stated above, he 
IS probably missing the diagnosis irt some instances. 

Weliy*^* has recently analj-zed the incidence of cardiovascular syphilis 
in the records of 15,00Q consecutive autopsies at the Philadelphia General 
Hospital. In 1,040 cases (6.9J per cent) cardiovascular syphilis was diag- 
nosed. Aneurysm was present in 192 patients, aortic insufficienc}’ in 216 
and simple aortitis was found in the remaining number.**® Males predomi- 
nated in this series (74 per cent), while 68 per cent were negroes. When 
these cases are divided into five groups of 500 autopsies each, a decreasing 
Incidence of cardiovascular syphilis is seen (Tabic \'I). 


T4»tE VI 


DECRE.\S1NG INCIDENCE OF C.4RDIOV.4SCULAR SYPHILIS AT 
THE PHILADELPHIA GENER.AL HOSPITAL (After \VeU>) 


Years 

Number of Cases 

Incidence 

Ratio 

1927 to 1930 

276 

92 per lOOO 

2 per 11 deaths 

1930 to 1932 

231 

77 per loco 

1 per 13 deaths 

1932 to 1934 

191 

636per 1000 

1 per 16 deaths 


174 

5S per lOCO 

1 per 17 deaths 

1935 to 1937 

163 

56 per 1000 

1 per ID deaths 


TREATMENT 


Specific Therapy 

During recent years, many problems in the treatment of cardiovascular 
syphilis have been solved. We can now formulate a scheme of therapy for 
each case upon much more firm ground than was formerly possible, when 
it nas the prevailing custom to recommend the same program of treatment 
for all syphilitic patients. The less spedalized therapy of yesterday was 
attended by numerous aeddents among the cardiac patients of the group 
who had early aortic involvement. Mgorous treatment ivith arscnicals was 
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followed by sudden death in many cases^ while it produced in others a 
rapid onset of the symptoms of heart failure. This led the medical 
pendulum to swing away from the use of the arscnicals in cardiac patients. 
Today we are in the mid-posilion and arc again employing arsenicals in 
cases of uncomplicated syphilitic aortitis, but we have learned to be 
cautious and precede their use by adequate preparation with slower acting 
and safer drugs. 

The early accidents following the injection of arsenicals were due many 
times to therapeutic shock (Herxheimer reaction) caused by too sudden 
destruction of large numbers of spirochetes and the liberation of their 
endotoxins. This was invariably attended by a sudden swelling or reaction 
in the aorta about the mouths of the coronary arteries. Moore*^^ believes 
that the Herxheiraer reaction may cause a coronary occlusion, a rupture 
of an aneurysm, or if there is cerebral %'ascular involvement, the sudden 
edema and infiltration may cause a cerebral hemorrhage. In other cases 
the arsphenamine may prove loo toxic for the already damaged heart 
muscle and cause ventricular tachycardia and fibrillation. Vigorous approach 
with arsenicals in other cases may be followed by immediate clinical 
improvement, but after this by a rapid downhill course (therapeutic 
paradox) caused by the scar tissue replacement in the luetic areas. 

A safe procedure to prevent these reactions is to begin treatment of the 
patient who has syphilitic aortitis with a heavy metal and iodide. Bismuth 
is the heavy metal of choice. First introduced in 1921 by Sazerac and 
Levaditi, bismuth has succeeded in completely replacing mercury in the 
treatment of cardiovascular syphilis. When given by intramuscular injec- 
tion, this heavy metal is slowly absorbed and excreted, and a low but 
uniform concentration Is maintained in the tissues. As long as the bismuth 
is present, the multiplication of the spirochetes is prevented, although they 
are not destroyed. This fact can be proved by animal experimentation. 
While the exact mechanism of this action of bismuth on the spirochete 
is unknown, the effect is not the same as that exerted by the arsenicals. 
In the sense that it prevents multiplication of spirochetes in the syphilitic 
lesions thus allowing the defense mechanisms of the body aided by the 
iodides to heal the lesions, bismuth may possess “resistance-building” 
properties. 

The necessary concentration of bismuth can be maintained in the body 
by weekly intramuscular injections of one of the preparations of the 
insoluble salts. The soluble salts are painful, more toxic, and require more 
frequent administration. Consequently they arc more expensive and less 
convenient for the patient. I prefer bismuth salicylate, a ten per cent sus- 
pension in oil. The dose is 0.2 Gm. (2 cc) once weekly. This preparation 
causes very little local discomfort, and toxic reactions following its use are 
rare. 

Intramuscular injections of bismuth preparations are best given into 
the inner angle of the upper outer quadrant of the buttock (Fig. 92), 
using a 2- to 2^-inch (2l-gaugc) needle on a 2-cc. syringe. The drug is 
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introduced deep into the body of the muscle. Since an insoluble prepara- 
tion IS being used, an aspiration test is essemiai before the injection is 
made to detect a chance entry’ into a deep blood vessel. Following the 
injection, the site should be massaged for a minute to favor distribution 



Fic. 92. Equipment and Kchnic for antramascalar injectionj. 

2 «. s)nng« (21 gaugr) , 2j4 inch 

B. Site of injection: inner angle of upper outer quadrant. 

C. Technic of mjeoion. 

and better absorption of the drug. Sterile abscesses follovting bismuUi 
salicylate in oil are infrequent. 

Early in the course of bismuth therapy a bluish-gray line may appear 
at the gum margins. Less often a stomatitis appears, particularly In patients 
whose oral hygiene is poor. Few alterations in renal function have been 
observed foUoNving a course of bismuth in the usual dosage, and clinical 
evidences of liver damage arc rare. Aching of the bones and muscles quite 
like that produced by prippy or influenzal infections is often complained 
of during bismuth therapy, but Us cause so far is unknoum. Seldom do 
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Herxheimer reactions occur when bismuth is used in the treatment of 
cardiovascular syphilis. On the whole the toxic effects produced by bismuth, 
compared to those observed following mercury and arsenicals, are few. 

Intramuscular injections of bismuth, iodide therapy, and later the 
cautious use of intravenous injections of neoarsphenamine comprise the 
usual procedures of treatment in cardiovascular syphilis. Lately a prepara- 
tion of bismuth for oral administration has appeared on the market. This 
semtsolid, termed “sobisminol mass,” is a complex, organic bismuth product, 
the exact chemical nature of which has not been fully established.®*- It is 
obtained by the interaction of sodium bismuthate, tri-isopropanolamine and 
propylene glycol and contains between 19-25 and 20.25 per cent of bismuth. 
The recommended adult dose consists of two to three capsules, each repre- 
senting 150 mg. of metallic bismuth, taken with plenty of water at 10 a.m., 
5 p.w., and 8 p.xt. When continued in this dosage for from 10 to 12 weeks, 
they represent a course of bismuth therapy. For children the dose is one 
capsule three times a day. Such oral administration has been shown to 
produce a blood concentration of bismuth comparable to that follow- 
ing intramuscular injections. Satisfactory antisypbilitic concentrations of 
bismuth are also found in the urine and cerebrospinal fluid.'^®^ 

Sobisminol mass given orally may produce gasiro-intesiinal upsets in 
some patients, occasionally severe enough to cause them to discontinue 
the drug. This is a disadvantage. Bismuth stomatitis may appear, and 
a bismuth line has been noted in some instances. When the treatment is 
placed in the hands of the patient, dosage is less accurate, and there 
remains the tendency on the part of the patient to neglect to take the 
medicine as soon as improvement occurs. Furthermore, the physician is not 
apt to have as frequent contact with h/s patient, and this gives less oppor- 
tunity to observe either the untoward effect of the drug or the progress of 
the cardiac lesion. No sustained bismuth effect is derived from the use of 
sobisminol by mouth, since the excretion of bismuth in the urine falls off 
rapidly as soon as the capsules are discontinued. Relapses, therefore, 
occur more readily, since no bismuth depot is established when the oral 
route is used. When intramuscular injections are used, the full amount of 
the drug is administered. 

Occasionally some patients, for business or professional reasons, find it 
impossible to report to the physician at weekly intervals. Likewise, in rare 
Instances intramuscular injections have to be discontinued because of pain 
and induration in the muscles. In these cases the temporary oral admin- 
istration of bismuth is useful. 

If oral bismuth therapy gains headway in the future, the distribution of 
preparations of the drug should be carefully controlled. Oral administra- 
tion should remain under the physidan’s supervision, since self-medication 
in cardiovascular syphilis is extremely dangerous. 

The use of iodides in the treatment of cardiovascular syphilis is based 
upon the local healing effect of these drugs. If given alone at any stage of 
the disease, they have little influence on the spirochete. When combined 
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with a heavy metal or an arsenical, symptoms are more speedily controlled, 
and the l^al healing produced by the iodide allows the more powerful 
antisypbilitic drugs to penetrate deeply into the tissues. A similar effect on 
necrotic tissue is seen nhen iodides arc used in other granulomatous dis- 
eases, especially actinomycosis. 

When administered by mouth, the absorption of the iodides is rapid. 
Either the potassium or the sodium salt may be used, although the latter 
13 more expensive. It is best to prescribe iodides in concentrated solution; 

Kr 50,0 Cm. 

Waier . .... 50,0 cc. 

In this prescription one drop will contain approximately 0.065 Gm. 
(1 grain) of KI. The required dose should be dropped into a full glass of 
water or milk and given just before meats. The usual dose of the above 
prescription is 2 to 4 Gm. (30 to 60 grains) three times a day. Iodides 
should be administered for periods of three months twice a year In com- 
bination with the heaty metal and not with neoarsphcnamlne. When 
tuberculosis or simple goiter complicate the picture, the administration of 
iodides is contraindicated. 

Some patients show an intolerance to Iodides. Cor)^! and an unpleasant 
brassy taste m the mouth may be disregarded. However, if gastro-intestinal 
irritability develops or severe acneiform eruptions appear, the drug should 
be at least temporarily discontinued. In some instances the healing action 
of the iodides on syphilitic tissue trith subsequent absorption of necrotic 
products may produce fever uhich subsides when the drug is withdrawn. 

After the preliminary* course of 12 weeks of bismuth and iodide, neo* 
arsphenamine may be started cautiously. Doses of O.I Gm. (intravenously) 
should be administered at first and the amount gradually increased until 
0.45 Gm. is given at the fifth dose of a ten injection series.®’*”* Ars- 
phenamine should never be used in cardiovascular syphilis. 

Many variations are possible in the therapeutic schedule in this type of 
syphilitic involvement. It is difficult to recommend a schedule that will fit 
ever)' case. Experience will soon show that each individual presents certain 
rules of his ow n, and the most successful result is achieved by the physician 
who learns to follow them. The age and build of the patient, the duration 
of the infection, the amount of pretnous treatment, and the soda! status 
are all factors of importance that must be considered. In short, in order to 
get the best result, the physician must be skilled in the art of medicine and 
be able to interpret the symptoms of the patient in terms of the structural 
changes. He should also be quick to detect any reactions that call for a 
pause in therapeutic activity. 

If congestive failure is present when the patient is first seen, the usual 
measures described in Chapter 2 are carried out. Digitalis should be 
given to the point of digitalization and then continued in a maintenance 
amount. The organic mercurial diuretics arc useful. Many of these patients 
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are unfit for heavy metals when first seen, but U edema clears and balance is 
restored, bismuth and potassium iodide may be started. 

If aortic regurgitation is present and congestive manifestations have 
not appeared, after the 12 weeks of preparatory treatment, using bismuth 
and iodide, neoarsphenamine may be cautiously started, using an initial 
dose of O.l Gm. and increasing this dose gradually, depending on the body 
weight, until a maximum of 0.45 Gm. is reached in 12 treatments at weekly 
intervals. It is most important to avoid reactions of all types with this 
course of treatment. If reactions occur, arsenicals should be discontinued, 
and after a short rest period intramuscular injections of bismuth should 
be given. If no reactions are encountered and the course of arsenicals is 
completed, heavy metal and iodide for 12 weekly doses are again indi- 
cated. In the absence of untoward symptoms, these courses may be given 
alternately over a period of two years. In each case the cardiac lesion is 
the guide to treatment, and frequent examinations of the heart should 
be made. 

When angina is present and syphilitic involvement of the coronary 
arteries is suspected, the prognosis is grave. It is well to send these patients 
to the hospital, if possible. Bed rest and potassium iodide supplemented 
by the usual measures directed toward the relief of the angina, arc called 
for (Chapter 7). If improvement occurs, heavy metal may be added. 
I have never used arsenicals in this group of cases. 

In the presence of aneurysms, great care should be taken to guard against 
reactions. Heavy metals, preferably bismuth, should initiate the treatment 
and should be continued with iodides lor ten weeks. If arsenical therapy 
is used, start with exceptionally small doses (0,025 or 0.05 Gm.) and 
increase slowly to 0.2 Gm. in a 12 dose series. These patients should be 
examined frequently and carefully (see Case 98). 

As stated in the recent summary of the Co-operative Clinic Group,®*- 
the best treatment is prophylaxis. At least 30 injections of an arsenical and 
60 injections of interim heavy metal (bismuth) administered under the 
continuous system while the patient is in the early stages of syphilis, is, 
after all, the best form of therapy for the prevention of cardiovascular 
involvement. This has been shown by Thompson and his co-workers in a 
o/ ^69 fitdm'dii'jrls «*W f/’pvVAW JS years iw.fcw? 

the study was made. The incidence of cardiovascular involvement in the 
group was found to be 10 per cent, a figure that agrees with the observa- 
tions of other investigators. However, in the group studied by Thompson, 
Comeau, and White’’’'® all of the cases showing evidence of cardiovascular 
syphilis gave a history of inadequate early treatment. 

With treatment carefully planned and carried out, a marked sympto- 
matic relief is possible in patients suffering from syphilitic invasion of the 
cardiovascular system. Proper therapy increases the average duration of 
life in the presence of uncomplicated syphilitic aortitis from 34 to 85 
months.®® The average duration of life in patients who are treated with 
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small dosn o! arsenicals exceeds the duration of life of patients «ho are 
treated with large doses. 

Treatsiext of Aneurysms 
wiring; carotid-jugular anastomosis 
(See page 229) 

ILLUSTRATUTE CASES 

U.VTREATED S^THILITIC CARDIOVASCULAR DiSEASE — A drTITIS, AoRTIC 

Regurgitation and Cardiac Enlargement — Death Follow- 
ing First Attack of Concestiax Failure — Autopsy 

Case 29, J M, a calored laborer of 4J, was admitted to the PMIadelphJa General 
Hospital 2/7/31 complaining of shortness of breath, swelling of the legs and pain in 
the chest. 

Hirroav. The dyspnea appeared a >-ear before admission and gradually progrewed to 
Orthopnea A month before admission precordbl pain was noticed. It was referred to 
the hit ihoulder and appeared oa thgbi nenhit. Edema of the feet in the csenin" 
came on six weeks before admission, this increased rapidly and was generalized when the 
patient entered the hospital. 

Past History. Chancre at the age of 18. No treatment. 

Physical Examinatiov, Cyanosis, orthopnea, anawrca. 170/0, poise 130, 
regular and Corngan in type. The heart was enlarged to the left (L.B. i6 0 cm.). 
There was a diastolic murmur oser the aortic area and absence of breath sounds aecom* 
panied by a flat percussion note oter the right lower chest below the scapular angle 
(Fig, 93A), 

Laboratory Data. Blood count normal. Wassermann reaction positiw. The urine 
showed a cloud of albumin with hyaline casts 

The roentgenogram thowed generalized cardiac enlargement, a wide aona, and fluid 
at the right base. 

The ejectrocardiogram showed a left ati's demtioa, inserted Tl, low toltage QRS 
and slightl) prolonged P-K intenals. 

Cli.mcal Diacnosis a. Etiologic: Sj-philis. B. Anatomic; Carduc enlargement. 
Aortic regurgitation. .Aortitis involving the coronary ostia. C. Physiologic: Normal sinus 
rhvtiim. Anginal svndrome. Congestive cardiac failure. D. Functional Classifleation: 
Class 4. Therapeutic Classification Class E. 

Course. The patient died suddenly on the fourteenth hospital «iiy. 

Autopsy (Fig. 9JB). There was considerable carduc h)T>e«rophy. The aortic valve 
leaflets were bound down to the aorta by syphilitic scar tissue. The thoracic aorta was 
dilated and the seat of striations typically luetic. The coronary orifices were Reno*ed, 
but the coronary arteries themsches were nomial throughout their course. 

Discussion. On admission this patlem presented all the signs and symp- 
toms of advanced congestive failure. The search for the etiologic back- 
ground was a short one. An Initial lesion at the age of 18 with no subsequent 
treatment, the negative rheumatic history, the race, the age, the evidence 
pointing to aortic regurgitation as the single lesion, and the positive Wa'ser- 
mann reaction made the diagnosis of syphtUiic cardiovascular disease 
inescapable. 

The usual rapid progress in the hean failure is evident. Symptoms first 
appeared six weeks before death. The anginal pain complained of on slight 
exertion suggests involvement of the coronary' ostia in the syphilitic process; 
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consequentlj’ the blood supply to the myocardium must be limited. This 
may have been an imponant factor in the rapid downhill course and may 
explain the failure of the usual therapeutic measures to restore com- 
pensation. 

The history of the untreated primary lesion at the age of 18, and the long 
period of apparent latency of the infection (25 years), followed by rapidly 
developing signs of cardiac failure at the age of 43, arc not uncommon. 
Syphilitic involvement of the heart and aorta can exist in the absence of 
symptoms for many years, as this man’s story illustrates. The develop- 
ment of aortic regurgitation paved the way for the cardiac failure, and 
the coronary involvement hastened the end. The patient, during the 
development of the disease, bad no occasion to seek medical advice. lie 
felt well and continued to work as a laborer. When symptoms finally 
developed at the age of 42, they succeeded one another rapidly. 

When cardiac failure appeared and the patient was admitted to the 
hospital, the heart and not the syphilis demanded attention. The measures 
employed in these cases are the same as in any case of congestive failure 
(Chapter 2 ). Angina should also be treated in the usual manner (Chapter 
7). If severe anginal pain is present and is unrelieved by ordinary medical 
measures, alcoholic injections are to be considered (page 236). 

Rheumatic Heart Disease Mistakek for Sythilitic Aortitis i.v 
Presence of Positive Wassermann Reaction — Autopsy 

Case 30. C. B , an Iiahan shotmaket of 50, entered the Philadelphia General Hwpita! 
on S/13/34 compUinitig of chett pain and cncteaiing *hoctne« of breath. 

History. D)rpnea was present for some jears but became worse the month before 
admlsiion and was soon followed by edema. Chest pain on exertion was noted three 
weeks before admission. 

Past Histdrv. Negative for syphilis. PositUe for rheumatism at affe 25. 

Physical Examination. BP. ISb/JO. Orthopnea. Edema of legs. Rales at both 
lung bases. .Apex of the heart m the sixth interspace, IS cm. to the left of the midstemal 
line. Rhjthm irregular Rate lOQ. Heart sounds were of poor quality. Harsh sjstolic and 
diastolic murmurs were heard otcr the aortic area. There was a long low-pitched 
diastolic murmur oter the mitral area. 

Laboratory Data. Blood Wassermann posime. Urine showed a cloud of albumin 
with many h) aline casts. 

The electrocardiogram showed many sentricular premature beats and a left axis 
auricular fibrillation. 

The patient died on the fifth hospiul day. 

Clinical Diagnosis. A. Etiologic. Syphilis. B, .^nawmk: Cardiac enlargement. Aortic 
regurgitation. C Physiologic: Numerous premature tcnlficular contraalons. D. Func- 
tional Classification - Clan 4. Therapeuiic Classification; Class E. 

Autopsy. Both lentricles were dilated and hypertrophied. The aortic and mitral tabes 
showed the presence of an old rheumatic endocarditis. The aorta showed tery few- healed 
syphilitic scars. 

Discussion. In addition to the signs of congestive cardiac failure in this 
patient, there was evidence of heart disease of long standing: cardiac 
enlargement and the murmurs over the apex and the aortic area. A Corrigan 



SYPHILITIC CARDIOVASCULAR DISEASE 223 

type of pulse was present, and the patient was found to have a positive 
Wassermann reaction. Over the region of the cardiac apex there was a 
low-pitched, runabllng diastolic murmur. This did not excite suspicion and 
was considered to be an Austin Flint murmur. Consequently the etiologic 
background was thought to be syphilis. Response to treatment was 
poor, which seemed to confirm the diagnosis, and the patient died on the 
fifth hospital day. 



Fic. 5+. Rheumatic jnvolveiuent of the aortic valve. Healed typhilitic aortitis. (Autopsy 
No. 27,596 Philadelphia General Hospital.) 


The main lesion found in this man’s heart at autopsy was rheumatic 
(Fig. 94), although the pathologist found some slight evidence of syphilitic 
aortitis. 

Reviewing this case in the light of the autopsy findings, we must realize 
that at times it may be impossible to ascertain the exact etiology of a 
cardiac lesion. After all the clues offered by clinical and laboratory studies 
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are fully investigated, considerable doubt may still exist. Aortic valve 
lesions, tvhen they occur alone, cause most confusion (page 2(W). Ho%ve\-er, 
the systolic and diastolic murmurs over the aortic area, the typical 
rumbling diastolic murmur at the apex, the positive rheumatic historj', 
and the duration of the dyspnea should make us consider rheumatic heart 
disease. The positive Wassermann, the aortic lesion, and the sudden 
death of the patient during the first episode of congestive failure suggested 
syphilis as the background before the autopsy. 

Calcific aortic stenosis should also have been considered in this case. 
Evidence of calcification of the aortic vahe on the roentgenogram (see 
Fig. 26) tvould have strengthened a rheumatic diagnosis. The presence of 
the systolic murmur o\er the aortic area, if accompanied by a thrill, is 
usually evidence in favor of rheumatic etiology, although occasionally 
aneurysmal dilatations may produce a thrill in this area. 

In this patient evidence of syphilis in other parts of the body was 
entirely lacking; in fact, the Wassermann reaction alone seemed to sway 
clinical opinion toward syphilis. 

The electrocardiogram was returned to us after the autopsy. In keeping 
with our impression of sj’philitic heart disease, we believed the irregular 
rhythm was due to frequently recurring premature beats. However, 
the tracing showed the presence of auricular fibrillation, an arrhsthmia 
much more likely to complicate the course of rheumatic heart disease 
than luetic. 

Occasionally cases, in which an ettologic diagnosis of the aortic lesion 
cannot be made, develop fever and other eridences of subacute baaeria! 
endocarditis. However, while pointing to a rheumatic background in most 
cases, this complication is possible in congenital, luetic or rheumatic types; 
in. fact, it should always be kept in mind when discussing the cause of 
death of any cardiac patient. Maher and Piece*” ha\ c reported 12 instances 
from a series of 5(XX} cases in which syphilitic heart disease was complicated 
by the appearance of th) roioxicosis. This added burden increases the 
incidence of auricular fibrillation and congestive failure. Successful surgical 
treatment of the thyroto-xicosis is usually followed by considerable clinical 
improvement. The mortality following subtotal thyroidectomy was sur- 
prisingly low in the series observed by Maher and Piece. 

A final point of importance in arriving at the correct etiolopc diagnosis 
so essential before proper treatment can be begun, is the possibility of 
rheumatic and syphilitic infections a>-existmg m the same heart. Cases of 
this type illustrated by the patient now under discussion are by no 
means rare. 

The treatment of this patient was first directed toward the cardiac 
failure. If this had cleared, the imponance of establishing the correa 
eliologic background for the heart lesion at once becomes es-jdent. The 
treatment of the syphilis would then have proceeded cautiously with the 
cardiovascular system in mind, followed by frequent examinations to 
ascertain the effect on the cardiac lesion. 
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Syphilitic Aortic Aneurysm or Transverse Arch (Aneurysm of 
Symptoms) — Steady Down Hilt. Course with Cough and 
Dysphagia — Autopsy 

Case 31. R. A., an unemployed colored male of SJ, was admitted to tlie Philadelphia 
General Hospital on S/20/29 complaining of pain in the chest and shortness of breath. 



Fic. 95. Large aneurjsmal sac arising from asrending aortic arch. More the small 
siac of the heart compared to that of the aneur)sm. (Autopsy No. 20,820. Philadel- 
phia General Hospital.) 

History. Chronic cough for six years. Increasing hoarseness and djspnea, followed 
by dysphagia and a loss of weight of 40 pounds, appeared during the year before 
admission. 



226 MANAGEMENT OF THE CARDIAC PATIENT 

Phvsical Examivatiov. Marked djspnea. BP. IIO/SO. on the right and O^O on 
the left. Limited expansion of the left side of the chest. Fullness oser the left upper 
chest. The breath sounds ssere distant oscr this area and exaggerated o\er the right 
chest. There «ere rales at both lung bases. There ssas a s>stoHc murmur over the 
cardiac apex, Ko cardiac enlargement. A2 greater than P2. 

Laboratory Data. Wassermann posiiiAe. The roentgenogram showed a large aortic 
aneurysm. The trachea vit displaced to the right. 

Electrocardiogram normal. 

Urine showed a trace of albumin. 

CtiviCAL DiAGAOSts. A. Etiologic: Syphilis. H. .Anatomic: Large aortic aneur}siii. 
C Phjsiologtc Normal sinus rh}thm D. Functional Classtfication: Class 4. 

The patient died suddenly on the 12th hospital day. 

Autopsy. The heart was small compared to the siae of the aneurysmal sac (Fig. 9J). 
About one inch abose the aortic xaKe the aorta tsas seen to expand into a htge 
aneurysmal sac, measuring IS X Id X 10 ctn. and inAoUing the remainder of the 
ascending and all of the transserse arches. The sac was filled with ihrotiibus and was 
attached to the apex of the left lung, which was pushed forward and comprej-vd. 
There was likewise compression and erosion of the esophagus with a large ulcer. The 
pulmonary artery where it dmdes and passes into the lungs showed con»triction resulting 
from the aneurysm. 

Discussion. The compUmts of dyspnea, cotigh, and dysphagia focused 
aitemion at once on the mediastinum in this case and suggested aneurysm. 
The clinical examination and the roentgen study quickly confirmed the 
diagnosis. 

Patients nlch aneurysm in this location lose considerable tccighi 
(aneurysmal cache.xia). This may be a result of the continued pain 
which causes a loss of sleep. In the case under discussion, the dysphagia 
appeared to be an additional and perhaps a more direct c.'iusc of the 
n eight loss. Compression of the lung and trachea nith atelectasis con> 
tributed to the dyspnea, at the same time producing cough and ho.irscnoss. 

The autopsy showed nothing to explain the patient's sudden death. 
Hosscser, some notice must be taken of the fact ih.Tt the pulmonary artery 
was markedly compressed by the aneurysmal sac. Encroachment in this 
area, if long continued, can in itself lead to cardiac failure through the 
production of cor pulmonale (page 426). Had this patient survived for a 
longer period, clinical evidence of this pressure in the lesser circulation 
would have appeared in the form of cyanosis, engorged pulsating jugulars, 
increasing dyspnea, enlarged hver, and the signs that we interpirt as 
evidence of right-sided heart failure. Occasionally the dilated aorta may 
rupture into the pulmonary arterj' with the production of an arteriovenous 
aneurysm. A loud, prolonged murmur accompanied by a thrill then appears 
over the pulmonary’ area, dyspnea increases, and hemoptysis may occur. 
This accident does not cause immediate death; In fact, as we hate seen in 
Case 6, the patient may live long enovigh to develop secondary cliangcs in 
the wall of the pulmonar>* artery. 

The patient under discussion recerved a liquid diet and sedatives in 
sufficient quantities to relieve the cough and dyspnea. The heart was not 
enlarged, and aside from the dyspnea and slight cyanosis which could not 
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be considered entirely cardiac in ongin, there were no signs of cardiac 
failure. Digitalis was not prescribed. 

Bismuth salicylate injections (page 214) and iodides by mouth were given 
for the effect they might have in reducing the pain by their specific action, 
but were unsuccessful. 

Svpmi.iTrc Aortitis and Aneurysm — Excellent Response to Therapy* 

Case 32. E. H., a HelJ-roumhed white nonun of Si, consulted her physician in 
January, 1929 because of severe pain in the left shoulder, chest and upper arm. Her 
husband died a month previously of a ruptured aortic aneurysm. 

Physical Examination. B.P. 142/90. There was an jncie:ise in the area of supra* 
cardiac dulness noted and a marked accentuation of the aortic second sound. 

Past History. Her Mood VVatsermann vas posiii’te in 1919, at s\hich time appro- 
priate therapy tsas begun but discontinued because of a reaction, the exact nature of 
t\hich was not clear. No treatment was reccixed between 1919 and 1929. 

The roentgen examination (}929) (Fig. 96A) showed dilatation and increase in 
expansile pulsation of the first portion of the arch of the aorta. The greatest width of 
the aortic shadow was 8.5 cm. 

Clinical Diagnosis. A. ElioJogic Syphilis B Anatomic Aortitis. Early aneurysm 
of the ascending arch. C. Physiologic Normal sinus rhythm D Functional Classification 
Class 2. 

Subsequent Course. Weekly inyeetjons of 50 snilbgrams of bismuth salicylate in oil 
were given intramuscularly and increased until the patient was receiving 100 milligrams 
weekly. 

By the end of the fifth week of this treatment, the chest pain had entirely disappeared 
The full course was completed. 

The roentgen examination was repeated in three months and showed a definite decrease 
in the size of the aorta (Fig. 9£B). 

At the end of the first year of bismuth therapy, the patient felt so well that she 
discontinued trearment again against (he advice of her phy-siaan. 

In August, 1932, two years later, she reappeared complaioiRg of slight pam in the 
left chest. An orthodiagram at this time showed little change. The electrocardiogram 
(Fig, 9dC) showed only a left axil deviafion. 

Bismuth therapy was again started and a foil course given with appropriate rest 
periods over the next three years. 

Follow-up examination in 1940 showed little change. The patient remained free of 
symptoms. She had lived a normal life in every respect since the diagnosis was made 
in 1929. 

Discussion. Chest pain in a patient of this age who has a positive 
Wassermann reaction and roentgenographic evidence of aortic invoiv'e- 
ment, disqualifies her for neoarsphenaminc unless preceded by a long 
preparatory period. Many younger patients might show rapid improve- 
ment in their lesion following administration of neoarsphenamine, but the 
physician might later regret this therapeutic triumph in the presence of a 
failing heart. 

The relief of pain in older patients showing this degree of aortic involve- 
ment is usually accomplished by pe«is£eot antisyphilitic treatment com- 
bined with the proper amount of rest. Where larger aneurysms are present 
and are accessible, the procedure of wiring and electrolysis (page 229) 
proves helpful in relieving the pain. TTie various procedures recommended 

* Courtesy of Dr. Carroll S. Wright. 




Fic 96. A. RoeDt^ea examinacion at beginning of treatment (1929). Xote in- 
crease in size first portion of aortic arch. B. Three months later. Note decrease in 
size of the aorta. 

C. The electrocardiogram (1932) showed a left atb detiation. The other features 
likewise normal for patient of this age. Note the change in toltage of QRSa caused 
by respirator}' influence. 


The relief of pain when specific treatment was begun in this patient was 
evidence in favor of the diagnosis of syphilis. Iodides in large doses are 
useful in early aneurysm. An initial dose of 03 to 0.6 Gm. (5 to 10 grains) 
three times daily was prescribed in this case and gradually raised to 4.0 
Gm. (60 grains) three times daily. 
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The absence of cardiac enlargement and aortic Insufficiency in this case 
when treatment was begun contributed in no small measure to the good 
result. The aneurysm was recognized early, and the patient, aside from 
occasional lapses in treatment, was able to follow an ideal regime. She 
never had to work for her living; consequently occupational stress and 
strain, which are factors of importance m the production of large aneu- 
rysms in the male, were entirely avoided. It is doubtful if the same 
treatment in the case of an aortic lesion of similar extent and duration in 
a negro laborer would have the same happy result. This is one reason, I 
believe, why various statistical studies differ with regard to efficacy of 
treatment at this stage of the disease. 

Cardiovasculak Syphilis — Aneurysm or Ascending Aorta — Survival 
FOR Three Years After Wiring 

Case 33. J, G., a negro laborer of 56, uas admitted to the Philadelphia General 
Hospital, complaining of shortness of breath and chest pain 

History. Marked dyspnea and pitting edema were present on admission. Dysphagia 
and chest pain of intermittent character present for six months. 

Physical Examination. B.P. 150/60. Obese, deaf, colored male. Signs of old 
hemiplegia. There was a large, pulsating prominence the size of a lemon to the right of 
the sternum extending from the second rib to the fourth intercostal space (Pig. 97A). 
There were sy«olie and diastolic murmurs oser the base of the heart, A tracheal tug 
was present. The h\er was 4 cm below the costal margin. 

Laboratory Data. Wassermann reaction negative 

Electrocardiogram; left axis deviation. Occasional premature beat of ventricular origin 

Roentgenogram; large aortic aneurysm. 

Course, The aneurysm was wired twice with IS feet of gold wire at intervals of two 
years. The patient died suddenly from rupture of the aneurysm through the anterior 
chest wall. 

Autopsy (Fig. 97B). The heart was enlarged vvnh left ventricular hypertrophy The 
ascending aorta and the arch were dilated There was a large aneurysmal sac just anterior 
to the origin of the innominate artery, which had eroded the second, third, and fourth 
costal cartilages and the right border of the sternum The sac was filled with organized 
thrombus and firm clot- Coils of wire were recovered from the center In the descending 
aorta a second aneurysm was found yust beginning to erode the body of the fourth 
thoracic vertebra The remainder of the aorta showed both luetic and atheromatous 
changes. 

TREATMENT OF ANEURYSMS OF THE THORACIC AORTA 

Discussion (Dr. Henry D. Jump*). The great majoTky of aortic 
aneurysms are due to syphilis. The percentage will be found to vary in 
accordance with the observer and the consideration given to the history of 
infection, the character of previous treatment, the accuracy of the blood 
and spinal fluid examinations, and the pathologic findings. It may be 
accepted as a general rule that the farther from the heart aneurj’sms occur, 
the lower will be the percentage that are caused by syphilis. 

From the nature of things, the treatment of aneurysms is not very 
satisfactory, and the most that we may expea to accomplish is palliation of 

* Emeritus Professor of Applied Therapeutics, Woman’s Medical College of Penn- 
sylvania. 



Fig. 97. Large aneuirsmal sac presenting on anterior chert teall. 

B. Large aortic aneurysm Note aortic dilatation and the presence of both atheromatous 
and rvphilitic change*, (.^utop'y Xo. t7,SS7. Philadelphia General Hospital.) 
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symptoms and a slight prolongation of life. The vessel is usually badly 
diseased, and another part may be expected to break down at any time. 
Often multiple aneurysms are present. 

In the postmortem room, saccular aneurysms are usually found partly 
filled witli laminated clot. The most of these have small orifices which 
cause slowing of blood current and favor coagulation. Blackmore and 
King^° found six in a series of 42 postmortem specimens of saccular 
aneurysms to be filled completely with clot; of 19 fusiform aneurysms, seven 
showed concentric clotting which had narrowed their lumen to a diameter 
equal to, or less than, that of the aorta. With such evidence at hand of 
Nature’s way of spontaneously eliminating these dangerous vascular 
dilatations, we are prompted to devise methods that may be expected to 
aid her and, if possible, speed the process. 

The following measures have been advanced from time to time: the 
introduction of needles into the aneurysmal sacs, the application of a 
galvanic current to the outside of the aneurysms, the placing around the 
V'cssel of constricting bands to slow the blood current, a dry diet with 
prolonged rest, the use of antisyphilitic drugs, the introduction of wire 
and other substances, and the anastomosis of the carotid artery and internal 
jugular vein. Only the last four have survived and are occasionally useful 
in the modern treatment of properly selected cases. 

Inasmuch as early treatment produces far better results, diagnosis of 
aneurysms in their incipicncy is much to be desired. This is not easy, for 
often a positive history of syphilitic infection is not obtainable, there are 
no positive serum reactions, and there may be no symptoms. On the other 
hand, routine physical examination may reveal a suspicious area of supra- 
cardlac dulness, which the roentgen examination shows to be caused by a 
dilatation in the region of the aorta. Under the fluoroscope, this mass may 
be seen to pulsate, or if the aneurj'sm contains much clot, or is firmly tied 
down by an associated periaortitis or mediastinitis of syphilitic nature, 
pulsations may be absent. The administration of specific remedies may 
ultimately cause resolution of these tissues and permit pulsations to be 
observed. 

As the lesion develops, other signs and symptoms occur; bruit, pressure 
and pain, diastolic shock, pulsation in the interspaces, enlargement of 
superficial vessels of the chest, hoarseness, cough, tracheal tug, pulsus 
differens, etc. 

The abdominal aortic aneurysm is always hard to detect, even when 
large. It usually lies high in the abdomen, and percussion dulness may not 
be elicited In the back, because of the os'crlying liver. In this region, pulsa- 
tion Is very deceptive; for often a pulsating aorta in a thin individual may 
simulate the expansile pulsation of an aneurysm. However, if the hands 
can grasp the upper and lower poles of the sac, an expansile pulsation will 
be detected and this common error a'^lded. A roentgen study may likewise 
be of considerable help. Erosion of the vmebrae may be present, and if the 
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mural clot lias become calcified, this %iU ouilme the periplicry quhe clearij’. 
Under the fluoroscopc, expansile pulsations may be seen. 

Dmx AMj Rest. This rcitime of treatment was ofTcred by Vahaha, 
Bellingham, ami lufnell nf Dublin in turn. The name of the Iasi investi- 
gator is still attached to the method. Complete phvsical and mental rest 
were planned in association with the vcr>' low diet. The object was to 
concentrate the blood, slow the heart rate, and reduce tlie arterial pres- 
sure, in the hope that coagulation within the sac might be fatored 
(Chapter 2l). 

The TufneU is rnatJe \ip as follows: 
lireaifasl two ounces of inilk, two ounces of bread wish a lintc butter. 

Dinner three ounces of mcai without salt and four ounces of niitl. For a portion of the 

milk, one or two ounces of ebret may be fubstituteef. 

Suffer the same os breakfast. 

This severe program few patients can be induced to accept texlay, since 
the anemia and weakness which follow its prolonged u»e add little to the 
patient's comfort. The addition of considerable protein and a little more 
liquids will make it more acceptable, and should not interfere with its 
purpose. After all, it is not unlikely that under this regime there is an 
increase in the mural clot which reinforces the wall of the sac. Iodide of 
potassium was also given with this program to “promote coagulation.'’ 

A.vTisvr«Jt.tTic Dkccs. The treatment of syphilitic cardiovascular dis- 
ease in general and the modifications called for in aneurysm have been 
discussed (page 219). A few important points, however, will be repeated 
here for emphasis. 

Reactions to treatment should be avoided. These, “therapeutic shock” 
(Jarisch-Herxheimer reaction), and “thcrapcmlc paradox" (Wile), occur 
most frequently after the use of arscnicals. Reactions may usually be 
avoided by beginning treatment with iodide and bismutli and continuing 
for 10 to 12 Avecks. Arsplienaminc should never be used. N'coarsphenaminc 
has a place in the treatment of cardiovascular sjphllis only after pre- 
liminary treatment with iodide and bismuth. TTie dose of nco-irsphenaminc 
should be imtially 0.025 or 0.05 Gm., with a gradual increase weekly to a 
maximum of 0.3 Gm. 

In about 50 per cent of aneurysms this treatment has been followed by 
a relief of sjmptoms and probably a prolongation of life. Arsenic alTords 
a more certain relief from pain than iodide and the heavy metal. This 
coincides with the observations of Moore et a1.*” and T-idgct and Mixirc.-'*' 
Moore and his co-workers reported a mortality of ‘X) per cent among 
patients receiving little or no treatment and 40 per cent among thoic.who 
had adequate treatment. There was an average duration of IlfcJrom the 
onset of symptoms of 19 months among the former and of 75 monthi 
among the latter. The number of cases ob*crved. however, was small. 
Stokes=- repons one case of aneurysm where roentpen-ray examination 
showed onlv a dilatation of the aorta three years after continued treatment. 
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In cardiovascular syphilis, the serology is no guide to the efficacy of the 
treatment. In only about 50 per cent of the cases is the reaction reversed. 

Heart failure occurs infrequently in aneurysm. It may appear as a 
terminal event; appro.-rimately 10 to 12 per cent die in this manner, in 
contrast to 35 to 40 per cent who die of rupture of the aneurysmal sac. 
When congestive failure occurs, specific treatment should be discontinued, 
and the cardiac symptoms treated in the usual manner with rest, digitaliza- 
tion, and mercurial diuretics. However, the chances of improvement when 
congestive failure becomes established, are small. 

Wiring or Aortic Anturysms. The introduction of wire and the passage 
through it of a galvanic current for the purpose of coagulating the blood 
offer a measure of relief in selected cases of sacculated aneurysm. In 1864, 
Moore suggested the introduction of filiform material into an aneurysm to 
produce clotting, and he accomplished it in one case. This pioneer investi- 
gator also stated that if wiring is to be done, no artery should open from 
the aneurysm for “if ivire is e-tposed in a violent current of blood, fibrinous 
clots will certainly break off from it and plug distant arteries.” He thus 
expressed the fundamental fact that only saccular aneurysms are sus- 
ceptible to treatment by wiring. 

The next step was taken in 1879 by Corradi of Italy, who used galvanic 
current through the wire he had introduced into a thoracic aneurysm. There 
was marked relief for about three months. The technic of !NIoore and 
Corradi has been the most acceptable and has been employed since its 
introduction. Hare used it and reported a marked benefit in all of his 
cases, although some had been in desperate condition previous to wiring. 
Rosenstirn*'® reported a case in whom the improvement was remarkable. 
A 2S-year-old patient had an aneurysm of the ascending arch which pro- 
truded on the chest. Severe pain required heaty doses of opiates, uhile 
oxygen was given for frequent spells of suffocation. A few days after wiring 
the pain began to improve; in two weeks dyspnea was relieved, and in 
six weeks the pulsating tumor subsided. Later he was reported to be “in 
most excellent health to undergo any ordinary exercise.” He lived for 
1 1 years and eight months following the introduction of the wire. Rarely 
do such remarkable results occur, but in the cases I have wired, improve- 
ment in symptoms has always been observed. 

There were no changes in Hare’s technic until Millar, experimenting 
with cats, inserted various kinds of wire into the aorta and found that zinc 
caused a better coagulation of the blood than any other metal, including 
gold and platinum. He did not employ the galvanic current. 

Blackmore and King^® devised an elaborate apparatus to introduce and 
coil a double strand of wire in the aneurysmal sac. Their objects were to 
insert enough wire to slow the blood current and to heat this by an electric 
current to the point where the blood protein coagulates. The coagulum 
that forms on the wire is difficult to scrape off. This method was used in 
n cases with considerable success. 
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Indications tor Wiring. Wiring is a procedure to be considered in 
saccular ancur^’sms only. The object is to produce a clot in the aneuiysm 
which will be attached to the wire and the wall and completely fill the sac. 
If applied to fusiform aneurysms, coaguta, which form on the coils of the 
wire, may be swept off as emboli and lodge in distant vessels. Moore 
pointed out this danger, but in spite of his warning, several fusiform 
aneurj'sms wired by the Moore-Coiradi method have been reported. In 
each case emboli have formed and death has followed. Blackmore and 
King have been able to use their method in the fusiform type of aneuiysm 
with no untoward results. 

It was formerly stated that a iboradc aneurysm must protrude on the 
surface in order that a wire might be introduced with certainty into the 
sac. However, using a long needle guided by the fluoro«cope, it should be 
possible to reach those a slight distance below the surface. In smaller 
aneuiysms, the results should be better, for in these the aorta is less dis- 
eased than tn the ones of larger size. E\eo when blood oozes from the 
aneurjsm that protrudes on the surface, it may be successfully wired and 
external rupture delayed. 

The abdominal aneuiysm must be exposed by celiotomy, since few of 
them reach the surface. I feel that the only indication for wiring the 
abdominal aneur>’sm is the great pain caused by their pressure on con- 
tiguous structures. 

Co.VTRAiNDicATiONS TO W’lRiNC. When attacks of paroxysmal cardiac 
dyspnea are present, the cases are almost hopeless, and the operation of 
wiring will not postpone death. Hare was of the opinion that the presence 
of more than one aneurysm was a contraindication. The filling of one by 
a clot will deflect the blood current in such a manner as to increase the 
pressure in the other, in which event rupture Is more apt to f)ccur. For 
the same reason, Hare believed that wiring should not be done in a saccular 
aneuiysm which is distal to a fusiform. 

The equipment needed for wiring consists of: 

Solution of iojine, J 5 per «ni 
.Alfoliol 

Ilypoderinic sjnnge and peciilo. 

Hoiloi» needle of about Zn-gauge, tmulaied Tfhh j>or«lain, sbellac or Aatnisb Mrtpt 
S nwn <Va of sty. 

Wire of gold alltij (gold 60 per cent, silver 30 per cent, platinum 10 per cent — 
gauge 14) 

Galvanic instrument with rbewtat and iniUi-ajntne«f, whlvh Ii cnnoected with house 
current or to sit or eight drv rellv 
Oval metal pad 30 X JO cm (8 X 10 incites) covered nith cotton pad. 

Small scalpel. 

Rubber gloves. 

Gau/e dressings, sponges, applicators, collodion. 

The procedure is carried out umler strict andseptic- prceautiivns. The vsire is wound 
upon a ‘pool and slerilireil bv Iteat, Vor an anentrun 7 cm. (J inches) in diameter (on 
the roentgen plate), two to three meters (7 to 10 feet) will suffee. For an aneuf)-sni 10 
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r<> n on. (4 ID 5 inches) in illanufer, tJinr i« tour tueter^ (H) to 15 leef) will he 
tiu »leil. 

'Jhe needle js jIkj s>enli4;({| by heat if it i» in<u!afeil «ith jKirccljin. If twered with 
.-i heavy coat of varnish or shellac, boiling will soften this but it will harden when 
cooled. Soaking in pure grain alcohol will sterilize it, but part of the insulation will go 
into solution. 

The operator and his assistant should wear rubber gloses, and if the floor is not drj', 
rubber-soled shoes. 

After sterilizing the skin overlying the aneurysm with iodine and alcohol, it is 
anesthetized with 1 per cent procaine solution, and a small incision is made through the 
skin 1 to 2 cm away from the thinnest part of the aneurysmal wall. The needle, after 
being dipped into sterile water to lubricate it, is quickly thrust through the incision into 
the aneurysm m a direction away from the opening of the sac. Blood v.ill sfurt autr- 
vrittently from it iiiinifdialily after the sac ts entered. Until i/iis occurs, the wre must 
not he introduced. If blood does not appear and the needle is not occluded, a longer 
needle may be needed in order to penetrate the dot in the margin of the aneurysm 
Puncture at another point may be useful in reaching the interior of the sac. Feed the gold 
wire slowly into the sac, unwinding it carefully from the spool to prevent kinking. The 
foiitive pole of the battery is next attached to the wire and the negatite to the pad 
which has been pretiausly moistened and put under the patient’s back or buttocks or on 
the abdomen. Turn on the gaUanic current slowly, beginning at 5 milliamperes, and 
increase it 5 indliamperea evesy minute until 45 to 50 milliamperes are being gisen. 
Continue this amount for 10 minutes, and then gradually withdraw the current by 
reducing 5 milliamperes esery* minute. Loosen the needle from the dot gradually and 
gently by turning, and (hen slowly withdraw it, using counter pressure on the sac. Cut 
the wire close to the skm and push the end beneath k * Dress the puncture with collodion 
or sterile pad of gauze. There is rarely any leakage. Following wiring, the patient should 
be kept in bed for a period of at least (wo weeks, to encourage consolidation of the clot. 

The results that may follow wiring of an aneurysm are: 

1. Pain lessens or disappears soon after the current is turned off. 

2. Other pressure symptoms are relieved when the size of the aneurysm 
decreases. 

3. The size of the aneurysm decreases when the clot consolidates and 
becomes organized. 

4. Rupture of the aneurysm is delayed or prevented in many cases, and 
the patient’s life prolonged. 

The prognosis varies with each case and depends entirely on the condition 
of the aorta. No deaths are Jenown which can be attributed to the pro- 
cedure of wiring. 

• It is important that the patient should not have access to the end of the gold wire 
This point was emphasized at a Philadelphia Genera! Hospital autopsy. During the 
period when the supply of the metal was limited. Dr. Jump sought to recoser his wire 
from the inside of an aneurysmal sac. When a careful search of the large, firmly adherent 
clot, as well as adjacent regions, failed to show any trace of the strand that had been 
fed in so generously and trustingly, ibe chemists were hurriedly called in consultation. 
When the mystery deepened, the physiologists were summoned. However, the wire had 
not been absorbed. The best sleuth from the Social Service Department returned the ne-tt 
day and upset all the hasiy calculations. Her investigations revealed that the patient had 
found the end of the wire, learned its composition, and paid it out inch by inch during 
frequent \ isics to a local tap room. 


W. G. L. 
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In a few cases reported in literature, the wire has escaped from the sac 
and entered the aorta. In one abdominat ancurj-sm on which I operated, 
the wire traveled upward until it reached the aortic orifice (Fig. 9S A and E). 
However, the patient’s pain, which had been verp severe, was much 
relieved, and the wandering strand of wire produced no untoward effects 
so far as we were able to determine. The patient died 10 weeks later, and 
we found at postmortem a rupture of the sac in the lower pole, which 
contained no clot. The rest of the sac was well filled with a firm clot 
enmeshed in the wire. There was no clot on the wire in the aorta, and on 
close inspection no injur>* to the vessel was apparent. 

In recent years, carotid-jugular anastomosis has been the procedure of 
choice in the surgical treatment of aneurysm at the Philadelphia General 
A B 



Fig. 9i. A. Roentgen film showing ccil of wire in ancunsrtui sac. B. Same patient, 
lateral >ien'. .Note coil of wire in aorta as far as aortic \ahe. 


Hospital. Since this procedure will be discussed in detail after the next 
case presentation, my remarks concerning it will be few. In 1930 Mc- 
Carthy"*- reported ten cases and showed that the operation greatly 
relieves pain, reduces the silc of the aneurism and postpones rupture. In 
two of his cases where pressure symptoms recurred after pnmar>' relief, 
I have resorted to wiring, and in both, symptoms were again relieved. In 
one patient a considerable reduction in the size of the aneuiysm followed 
the wiring. This major operation upon blood vessels that arc the seat of 
ads-anced syphilitic disease in paiicBls who arc quite ill is less attractive to 
me than wiring. The results are approximately the same following each 
procedure. 
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Cardiovascular Syphilis — Aneurysm of Aorta — Successful Carotid- 
Jugular Anastomosis 

Case 34. Mrs. M. S., age S9, was admitted to the Memorial Hospital on 1/5/J9, 
complaining of “smothering” spells, blood spitting, pain m the chest, and a persistent 
cough. 

History. The patient was in good health vntil August, ]93S, when she had an attack 
of severe d>$pnea followed bj' hemoptysis. These symptoms subsided after test in bed 
She had another attack in December, 1938. About one week later she aw'oke at three 
o’clock in the morning with a smothering feelmg, dyspnea, and seiere chest pain 
A hypodermic of morphine was required. Following this seizure, the patient was forced 
to remain in bed until she was admitted to the hospital. Past history negative. One child 
living and well. No miscarriages. 

Physical examination revealed a well-nourUlied elderly female propped up in bed, 
coughing frequently and raising small quantities of blood-streaked sputum 

The left pupil was smaller than the right and did not react to light The carotid 
pulsation on the right side was quite noticeable. No tracheal tug. The chest was 
asymmetrical, there ivas some bulging of the sternum at the second rib. There was 
considerable widening of the area of supracardiac dulness. 

The heart was enlarged to the left. The sounds were of poor quality, the rhythm 
regular. There was a systolic murmur at the cardiac apex, another loud rough systolic 
murmur oter the entire area of aortic dulness The blood pressure was 148/80, 

Laboratory Data. Urinalysis revealed nothing abnormal. Blood count R B C , 
4,040,000} W.B.C., 0,650, hemoglobin, 7S per cent (Sahli), N. 50, M 7, E 1, 
B.U.N. 9 mg. per 100 cc. of blood Glucose 100 mg. The Wassermann reaction was 
four plus. 

Roentgen examination of the chest showed a heart enlarged in all diameters. There 
was a large fusiform dilatation of the aortic arch, mainly in ns transverse and descending 
portions. No erosion of llie spine was evident m the lateral view. 

Clinical Diagnosis. A. Etiologic Syphilis. Arteriosclerosis B. Anatomic Cardiac 
enlargement. Relative mitral insufficiency Syphilitic aortitis Aneurysm C. Physiologic 
Normal sinus rhythm. D Functional Classification Class 3 Therapeutic Classification 
Class E. 

Course. Following a period of two weeks of bed rest, during which time the p.Hient 
was digitalized and given mercurial diuretics as required, on 1/16/39, a left carotid- 
jugular anastomosis was performed Her convalescence was uneventful Since operation 
there has been no hemoptysis, dyspnea or pam. 

On 11/20/39 nearly a vear later, the patient reports no cough, no pain, and a 
marked increase in exercise tolerance. BP 140/90. Bismuth and iodides were given 
during this period. 

Discussion. (Dr. James Lehman). In 1925 BabcocU® described an 
operation for the relief of aneurysm of the arch of the aorta, w'hich has 
proved beneficial in many cases. Heretofore, all operations suggested or 
tried have been aimed at slowing or abolishing the flow of blood through 
the aneurysmal sac. Carotid-jugular anastomosis directs the arterial blood 
stream into the vein, thus eliminating the peripheral bed of capillaries, 
increasing the velocity of blood in the aneurysm, and reducing the intra- 
vascular tension. 

It is a well-known principle of hydrodynamics that a liquid moving 
through a tube under pressure exerts pressure against the wall of the tube 
inversely as the velocity through the tube. As the lumen of the tube is 
constricted, the velocity increases, and the lateral pressure decreases. Con- 
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versel), as the lumen of the tube is increased, the velocity decreases, and 
the lateral pressure becomes greater. Jt is the retardation of the flow of 
liquids through a tube that causes rupture, not the high velocity. Con- 
sequently, when the aorta dilates to form an aneurysm, the blood current 
is slowed, and the wall of the aneurysm is subjected to much greater 
pressure than is the arter>- above or below this dilatation. If it is possible 
to increase the velocity of the blood in the aorta and the aneurj'sm, we 
should be able to decrease the lateral pressure on the wall of the sac, 
sufficiently to prevent rupture. 



Fic. 99. Th« tteps ia caroud'jugular ana»torDOsir. 


In 1930, McCarthy-^- reported ten cases operated upon by the Babcock 
method with gratifying results. Since that time he has operated upon 
additional cases and states* that he has never observed rupture of an 
aneurj'sra following a carotid-jugular anastomosis. 

The operauon can be performed under local, or light gas anesthesia. The 
sternocleidomastoid muscle is divided transversely and the carotid sheath 
exposed. Care should be taken not to injure the vagus nerve. Umbilical 
tapes are placed above and below the pdnt of anastomosis (Fig. 99). 
The artery and vein are then divided and an end-to-end anastomosis 
performed, suturing intima to imima. A second layer of reinforcing sutures 
should be placed to make the anastomosis secure. The tapes are slowly 
removed, and the wound closed in the usual manner. 

Large Aneurysm or Transverse and Descending Aortic Arches — 
Onset with Backache and Pain in LEfT Arxi — Arteriovenous 
Anastomosis Unsuccessful — Autopsy 

Case 35. J. G., a colored laborer of 45, «as admitied to the PhiUdelpbia General 
Hospital complaining of pain in the left side of the chest and in the back of a jear’s 
duration. 

* Personal communication. 
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HinDRV. Patient unable to norfe for the pa«t four months. The pain started oact the 
area of the left scapula and ndiated to the left arm It \sis made worse by moain* in 
bed and was relieved by Ijing on the right ride. Batkacbe constant. A loss of 20 pound# 
in SIX months was reported. Untreated chancre IS years before admission 

Physical EY.AMiSATto\. Emaciated, colored male of 4$. B.P. 12S/90 on the rijht 
and 60/0 on the left. The radial paW was weaV on the left and full on the right side. 
The pupils were small and fixed and did not respond to light. The heart was not 
enlarged. The sounds were of fair quality and a ststolic thrill and systolic muriTinr were 
heard oter the aortic area. A2 was actemuated. 

Laboilatorv Data. EIec(rocardiogra,n»: left axis desiation. 

Fluoroscopic cximination dilatation of the aorta invoicing the transverse arch with 
slight dilatation of the ascending portion. 

CusicAL DlACSQsts. A. Etsologic Svydiilis. B. Anaiomict Aneurysm, ascending and 
tiansv-er»e arches C. Physiologic: Nonnal sinus rhythm. D. Functional CJa«ification; 
Cbss +. Therapeutic Cla«jific3Uoi» Class E 

Cot'R'E. Anastomosis of the left carotid and jugular vein seas performed. Fourteen 
hours later the patient developed a right-sided hemiplegia and died. 

Altop-V. The aneurysm involved the entire iransvetv and descending portions of the 
aortic arch ( Fig. 100). The bodies of the second, third, and fourth vertebrae were emdeif 
(Fig. lOl). The intervertebral discs t'ere preserveil. The spinal cord was exposed. The 
onfice of the left subclavun was covered by extension of a large clot in the sac. The 
heart was nornal. 

Discussion. Lucke and Rea*** in a study of 2-19 cases of aneurysm 
found erosion of the vertebrae in 53 and spinal cord compression in one. 
In a senes of 100 cases reported by Brindley and Schivab,** only one 
aneurjsm was found to involve the spinal cord, although a number 
eroded the vertebrae to some extent. Shimkin*** has lately emphasized the 
fact that compression of the spinal cord is a rare complication of syphilitic 
aortic aneurv'sm. In the patient whose histor>' appears above, in spite of 
the marked erosion of the vertebral bodies, no signs of spinal cord com* 
pression were elicited. 

The duration of life in these cases does not usually exceed two years 
from the date of the onset of symptoms, although occasional instances of 
exceptionally long survival appear in literature. Considering the severity 
of the lesion and the pain that imariably attends the erosion, it is sur- 
prising how long these patients continue to work before appljing for 
treatment. TTiis patient, at the onset of his difiicuhy, took a great deal of 
medicine for "ncurius.” Failing to gain relief, he went to a chiropractor, 
who pave him a senes of “treatmems.” WTicn these made him worse, he 
went to bed. where lie obtained the most relief. He had been in bed for 
four months without medical care W'hen he was removed to the hospital. 
Morphine in large doses was then required to control the pain. 

At the end of the first week, an arteriovenous anastomosis of the left 
carotid arterv’ and jugular vein vvas done under local anesthesia. Pain 
ceased following the operation, but U hours later the patient developed 
a right-sided hemiplegia and died. 
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ANGINA PECTORIS 

In medicine there are instances where the most profound human 
wisdom is unable to anticipate the course or predict the outcome. — 
CORVISART (1808). 

The term “angina pectoris” was first used by William Heberden in 1768 
in referring to the symptom of chest pain of the type that was later (1788) 
shown by Edward Jenner to be associated with disease of the coronary 
arteries. It is important to realize at the start that angina pectoris, as its 
name implies, is merely a symptom, and not a separate disease entity. 
While many terms exist to confuse the picture (stenocardia, precordia! 
pain, anginal pain, retrosternal pain), they all refer to a paroxysmal sense 
of constriction or pain of short duration in the upper chest that is produced 
by any factor increasing the cardiac burden and relieved by nitroglycerine 
or rest. When we use vague terms like anginoid pain or pseudo-angina, 
we are only hiding our ignorance, for these create a feeling of false security 
that hinders proper treatment. 

Consequently, after a careful study of the patient, we should form an 
opinion as to whether or not the pain in question is cardiac in origin. 
Many times this opinion will have to be based entirely on the patient’s 
story, for the rest of the examination may be negative. The sensation in 
the chest is described in various ways by different groups of patients. 
Some refer to it as a consiriciionj others call it a rawness or burning. 
WTiatever sensation is complained of, inquiry should be made as to its 
nature following exertion. The patient soon learns that the quickest relief 
comes with rest and consequently remains motionless during subsequent 
attacks. It is not necessary to elicit a history of radiation of the pain to 
the shoulder or arm, before a diagnosis of angina can be made, for often 
there is no radiation, the sensation being confined to the upper sternum. 
In other cases there may be a typical radiation to the arms, usually the 
left, the side of the neck, the jaw, face, and in rare instances the back. If 
the pain is intense, it may be felt in both arms, although the left arm 
alone is more frequently affected. The pain usually descends on the ulnar 
side of the arm and hand (Fig. 102) and is followed by a feeling of numb- 
ness in this same region. Occasional reference to the abdomen may cause 
difficulty in diagnosis (page 478). 

While angina is commonly induced by exertion, it may follow excite- 
ment, anger, heavy meals, sudden exposure to cold, or overindulgence in 
tobacco or coffee. The presence of one or more of these precipitating factors 

211 



2i2 MANAGEMENT OF THE CAIlDIAC PATIENT 

may al any time bo responsible for the increase in the number atul severhv 
of the seizure^. 

Attacks of angina follow no s« rule. The first attack may prove fatal, 
or the issue may be deferred many years. The pain may last a few seconds 
to a few rninutes, and in some patients may not cause a great deal of 
restriction in ordinarj* activities. Angina may vary from a sliglit ache or 
constriction of the chest to a pain of great intensity, depending on the 
sensitivity of the nervous system of the sufferer. Some individuals esperi- 



FlC. 102. The shailcJ areas in the diagram indicate the usual dixrihuilun of die 
pain dunng an attack of angina pecion*. (Redrawn from Diieasei of the Heart, 
Sir James Mackenzie, London, Oxford Univ. Press, J91S.) 

ence severe pain on the slightest provocation, sviillc in others the symptoms 
may be mild, less easily produced, and readily controlled. Ilowcscr, the 
possibility of sudden death during an attack should be borne in mind in 
all patients once the diagnosis is established. Some ambulatory patients 
report many slight attacks each day and consume large quantities of 
nitroglycerine in their relief; others have fciier seizures. There may, in fact, 
be long inten-als of freedom from the symptom, but recurrence Is the 
general rule. In rare cases angina disappears entirely (page 276). It is abo 
possible for coronary disease to progress to an advanced stage nithout the 
appearance of angina on any occasion; in fact the majority of patients 
with coronary artery disease do not have angina. 

WTicn the nature of the chest pain is evident, the prognosis occasionally 
may be estimated by careful study of the patient at subsequent tisits. If 
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tlie angina! pain comes on more frequently and is induced by less exertion, 
we can infer that increase in the degree of coronary sclerosis has probably 
occurred, in which event the outlook is more serious. Eventually, attacks 
may be induced by the slightest stimulus, even when the patient is resting. 
Unusually severe pain of the type indicating occlusion of a branch of the 
coronary tree may replace the anpnal pain in these patients at any time. 

INCIDENCE 

Sex. Angina is much more apt to occur in men than in women, a fact 
that is constantly observed in all statistical studies. 

Heredity, as every practitioner knows, is another very important 
consideration in the diagnosis of angina. The sudden death of either parent 
or of a near relative from angina or coronary disease is a vote in favor 
of the diagnosis of angina when the nature of the patient’s chest pain is in 
doubt. Obesity, hypertension, and diabetes are common accompanying 
factors that appear In the same family groups too often to be merely 
coincidental. The overweight, hypersthenic man or woman in middle life, 
who usually has a ruddy glow of health and an abundance of energy, is 
the anginal type. When chest pain is complained of by these individuals, 
it should always be carefully investigated. 

The age of the patient is another clue in the diagnosis. Angina is rare 
(particularly in women) under the age of 40 in the absence of diabetes 
or hypertension. It Is more common after 40, and its greatest incidence is 
between 50 and 60. Angina may occur in young people, but is very rare 
in the absence of an aortic lesion (page 255). 

Race and Occupation. The symptom is common among Hebrews and 
rare among Negroes. It is much more apt to occur among executives and 
skilled workers, especially where the duties arc accompanied by the nervous 
tension so characteristic of our present urban existence. Angina is not as 
frequently met among races where quieter living is the rule, particularly 
In the tropical climates. 


ETIOLOGY 

As the dauds rail away from the many <x>ntrai'ers'ies concerning the 
etiology of angina that have filled the ISO years since Heberden’s time, 
the prevailing belief seems to be that it is caused by myocardial anoxemia. 
But the skies have not entirely cleared, since the work of some recent 
investigators does not fully agree with this theory. In any event, anoxemia 
of the heart muscle can most plausibly account for the majority of our 
present-day views. Angina may be compared to the symptom that we call 
intermittent claudication that arises from the calf muscles on exertion 
when their blood supply is reduced. Tlie most common cause of myo- 
cardial anoxemia is progressive narrowing of the coronary arteries by an 
arteriosclerotic lesion. The same interference to the blood supply can be 
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caused by spasm in younger indmduals, but it is doubtful if this dement 
plays an important part in older patients whose hearts at autopsy are seen 
to contain rigid calcified coronarj' arteries. Increase in the aonic tension 
was advanced by Albutt to explain angina, but it has now been shown 
that increase in the blood pressure in these cases is by no means a constant 
finding. Wenckebach weighs the possibility of increased cardiac action in 
the absence of peripheral dilatation as the main cause of the anginal 
attack, and he cites the action of nitroglycerine on the peripheral vessels 
as proof of his theory. 

Syphilis is a factor in the production of angina only when the luetic 
lesion extends down far enough in the aorta to involve and constrict the 
coronarj' openings. Consequently syphilis explains only a %'ery small per- 
centage of the cases. 

Aortic incompetence from rheumatic disease may decrease the cor- 
onary blood flow and give rise to angina in young people (see Case 39). 
In severe anemia, the blood entering the coronarj' circulation is much 
reduced in hemoglobin. If the caliber of the vessels is still further en- 
croached upon by arteriosclerosis, symptoms may appear w hen any unusual 
exertion is attempted. However, with advanc^ degrees of anemia, the 
patient’s general physical condition is such that he is usually not inclined 
to participate m severe forms of e.xercisc and consequently the level ttherc 
pain appears is seldom reached and rarelj* exceeded. 

Thyroid Overaction. The increased mewbolism that occurs in patients 
with thyrotoxicosis places an extra load on the circulation, including the 
coronary arteries. If a mild sclerotic change is already present, but is 
msulficient to cause a deficiency in the blood supply to the mj'ocardium, 
this extra demand imposed by thyroid overaction may be just sufficient 
to cause the appearance of angina. 

W’c can now see the varietj" of factors that may be responsible for the 
production of the sjmptom that ue refer to as angina pectoris. Conditions 
arising in the heart itself, in other organs at a distance from the heart or 
alterations m the blood picture, provided the nervous mechanism of the 
patient is sensitive to stimuli arising from the area of myocardial ischemia, 
may all be the cause at one time or another of anginal pain. Since the 
pathwajs of these pain impulses from, the heart have become better 
known, attempts at blocking them bj* alcohol injections or surgical removal 
of vital segments have been attended bj- increasing success (page 236). 

DIAGNOSIS 

Since angina is a symptom arising from a purely functional disturbance, 
we should not be surprised when all methods of clinical examination yield 
negative results. Many patients suffering from coronary insufficiency will 
show no Increase in the cardiac size, a normal blood pressure, and an 
unaltered electrocardiogram. If the course is complicated by the occurrence 
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of one or more coronary occlusions, characteristic signs are very apt to be 
found in the physical examination and the electrocardiogram. If hyper- 
tension is present, there may be cardiac hypertrophy, relative mitral 
insufficiency, and the other manifestations described in Chapter 9. Occa- 
sionally if the electrocardiogram is taken during an anginal attack, tran- 
sient alterations in the RS-T inter\'als or T~waves may be revealed that are 
characteristic of coronary disease (Chapter 24). 

PROGNOSIS 

If syphilitic heart disease is complicated by angina, we can say at the 
start that the prognosis is poor (page 220). The ease of production of pain 
may be a guide to prognosis in a patient showing little evidence of nerv'ous 
instability. As a general rule, the easier the production of pain, the poorer 
the prognosis. When typical anginal attacks occur while the patient is at 
rest, the outlook is not good. In White’s series®®^’ the average duration 
of life from the onset of angina to death was well over five years. Macken- 
zie’s study®*® showed a duration of S.4 years. On the whole, it can be said 
that the average duration of life from the onset of angina to death of the 
patient lies somewhere between five and ten years. Exceptions occur, and 
in rare instances the syndrome disappears entirely. Many patients who 
suffer from angina eventually succumb to other complications of their 
arteriosclerosis: in the brain (cerebral hemorrhage), kidney (nephrosclero- 
sis) or lung (pneumonia). 


TREATMENT 

Successful therapy in angina depends a great deal upon the influence 
of the physician on hts patient. In the beginning, care should be used 
in statements made to the patient about the condition. The situation can 
be satisfactorily and completely explained iviihout using the word “angina.” 
Emotions are closely associated with heart disease, and of all words in 
the language capable of exciting them, “angina” probably leads the list. 

Regimen of Life. The management of no phase of heart disease will 
tax rhe ability of the phyaician more than cases of angina, since the suf- 
ferer must first of all be made to accept life with a handicap. In those who 
possess the proper philosophy to do this gracefully, life expectancy may 
be considerably increased. The visits to the physician are in large part 
made for the supervision of this period of readjustment in the habits of 
living. The patient is studied to ascertain what activities can be carried out 
with safety and how these coincide with earning a living. The proper 
amount of exercise should always be encouraged, while the dangerous 
phases of the day’s program must be omitted, no matter what the cost. 
Here there can be no compromise. A skilled physician tvill have his way 
and remain the respected adviser of the patient, while tlie latter continues 
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to maintain the interest in life that is. so essential if progress in treatment 
IS to be made. The physician must encourage and inspire the patient at 
all times, yet be able to restrain him from engaging in harmful activities 
without too much emphasis on the limitations. The practitioner who tells 
the patient nothing and continually describes the incurability of the 
condition to members of the family is not long retained. 

It is most important to follow a definite regime of treatment in all cases, 
and this must be outlined to suit the individual needs of the patient. Some- 
thing new, if sufficiently consen-ative, should always be injected into any 
plan when it becomes monotonous. Above all the patient should never be 
allowed to drift along as a chronic incurable case. If the physician has 
succeeded in kindling the hope in the future at the first interview, he is 
ver>’ much at fault if he does not strive to carry out his side of the contract 
at all subsequent visits. 

A careful scrutiny of the patient’s daily routine usually brings to light 
the activities that most often provoke attacks. These should be forbidden 
in constructing a program that is planned to allow all the exercise that 
may be tolerated without pain. The patient should be instruaed to stop 
and test when he feels an attack coming on, and no task should be started 
where this cannot be done. If an attack is experienced that tends to persist 
in spite of rest and medication, the patient should be told to return home 
and take no further exercise until seen by his physician. 

It may be impossible to re-educate some patients to live quiet and 
orderly Ii\es, to go about their work slowly and deliberately, to take time 
with their meals, to secure the proper amount of rest at night, and to 
arrange periodic vacations away from business. Other cases require time, 
patience, and all the tact that the physician can muster. 

A well-balanced diet should be prescribed. It is also important to 
regulate the amount of food, especially when obesity is present. In some 
cases food at frequent intervals may reduce the danger of overeating at 
meal times and serve the additional purpose of maintaining the blood-sugar 
level at a top normal figure. Protein restriction is unnecessar)' In patients 
suffering from angina unless the condition is complicated by an advanced 
renal lesion. 

The geucose aho iiisuEt?; wtciMt has been popular in some clinics In 
recent years, but I do not use it in the absence of diabetes. In diabetic 
patients where insulin is required, care should be taken to avoid hypo- 
glycemic reactions that are attended by an increase in the anginal pain 
(page 287). 

Tobacco has no place in the treatment of angina and should be avoided 
entirely if the seizures are frequent and sev'cre.*®* Coffee and tea may be 
allowed in. moderate quantities. Warm climates are preferable for vacations 
when these can be arranged. Moderately high altitudes usually produce no 
increase in symptoms in the average patient, but some react badly 
(page 250). 
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Druc» 

Nitrites. The therapy of the attacks themselves, in addition to rest, 
consists in the use of one of the nitrite group. These drugs act by their 
vasodilating effect, both on the coronary circulation, increasing its flow, 
and on the other arteries, decreasing resistance to the blood flow and thus 
lessening the work of the heart. The action is peripheral and not on the 
vasomotor center. Members of this group of drugs that are in common 
use today are amyl nitrite, sodium nitrite, crj^hrol tetranitrate, and nitro- 
glycerine. The last two are organic nitrates but are reduced to nitrites in 
the body and consequently have a characteristic nitrite action. All the 
nitrite drugs above mentioned have a similar action, but differ in the time 
it takes for this action to become manifest in the body. 

Amyl NtTRrTE possesses the quickest action. It is a volatile liquid, 
obtainable in ampules (2 cc.) and is administered by breaking the ampule 
in a handkerchief and inhaling the drug. The effect appears in a few 
seconds, reaches its maximum in about two minutes and passes off entirely 
in about ten minutes. Amyl nitrite is rapidly absorbed into the blood 
stream from the lungs and quickly excreted. It relieves the anginal attack 
at once but is less convenient than tablets of nitroglycerine, and has the 
added disadvantage of attracting attention to the sufferer in crowded places 
where attacks are most likely to occur. 

Nitroglycerine tablets (dose I/lOO to 1/200 grain) are usually prefer- 
able as they are more easily carried, can be taken under the tongue 
unnoticed, and are less expensive than amyl-niiritc ampules. Nitro- 
glycerine is absorbed from the mucous membranes of the mouth and acts 
in less than two minutes if a fresh, friable tablet is used. The effect may 
last an hour. It is always well to stait the patient on a triturate containing 
a smaller dose (1/200 to 1/400 grain), for occasionally certain individuals 
possess an idiosyncrasy to this drug. If untoward effects in the form of 
throbbing in the head, faintness, headache, or even syncope, occur, it is 
difficult to persuade the patient to repeat the tablet in any dosage when 
the anginal pain recurs. 

Sodium nitrite (dose to I grain) given in tablet form by mouth 
acts more slowly (IS minutes) and for this reason has no place in the 
treatment of an attack of angina. However, its action is more prolonged, 
lasting in some instances for two hours, hence the drug is useful in prophy- 
lactic therapy. 

Erytjirol tetranitratc (dose to Yt grain) is an even slower acting 
drug than sodium nitrite, but the duration of its effect is three to four hours. 

All nitrites produce a vasodilating effect that may be readily observed 
in the skin %'essels, particularly of the face where the skin temperature is 
elevated. The pulse rate rises following nitrite tljerapy, but this is purely 
a secondary effect following the fall in the blood pressure. The nitrites 
have no direct cardiac action. I never use any of the group for the purpose 
of constantly maintaining a lowered blood-pressure level. 
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Trichlorethylene has been recently used in preventinp attacks of 
angina in doses of 1 cc. by inhalation.^ TTic action does not appear to be 
one of vasodilatation and no constant effect on coronary' circnlaiion in the 
experimental animal has been obsert'ed. The drug has sedative and 
anesthetic properties, and these probably account for its action. It is 
inferior to the nitriles. 

Alcohol is an old remedy for angina still preferred by some \sho claim 
that an ounce of whiskey or brandy has a speedier (and more satisfying) 
action. The anginal attack vanishes as a sensation of warmth is produced 
by a dilation of the skin vessels. The use of alcohol should be governed, 
of course, by the frequency of the seizures experienced by the patient. 

Koutine Medication. The next question that arises after measures 
have been instituted to control the anginal attacks concerns routine medi- 
cation. Is there a drug that can be safely given over a long period of time 
that can be depended upon to decrease the frequency’ of the seizures? 
Again we meet the problem of the coronary dilator drugs and their cIR- 
ciency. Following appropriate changes in the patient’s daily regime, it ha* 
become the habit to prescribe one of the xanthine group of drugs. I prefer 
theobromine sodium acetate in 0.J Gm. (5 grains) capsules after meals. 
If, after a trial of ten days, the patient feels that the addition of tills 
preparation has helped to decrease the number of attacks, I continue it for 
a long^f period. If any symptoms arise from Us use (nausea, nervousness, 
headache, flatulence), it should be discontinued at once. 

While recently reviewing some clinic records of patients sufTerIng from 
uncomplicated angina, I found that the most popular prescriptions for 
these ambulatory cases are those containing one of the barbital prepara- 
tions. Elixir of phenobarbital. with the occasional use of a purine deriva- 
tive for a week, or so and with nitroglycerine handy for attacks, made up 
the regime of therapy in a large percentage of the cases. A few physicians, 
I discovered, still cling to iodide medication supported by nitroglycerine 
when attacks occur. Some patients, in \shom there is no reason to suspect 
syphilitic infection, demand their “drops” at each clinic visit, stating that 
the attacks are much worse when the iodide is discontinued. Tlie tre- 
mendous psychic factor present in many of the angina cases should not be 
overlooked when we attempt to evaluate this statement. However, there 
is no doubt about the fact that iodides in small doses over a long period 
are less harmful than continued, uncontrolled dosing with barbital prepara- 
tions. 

I have not used any of the various tissue e.xtracts in the treatment of 
angina. The nature of the substances, my dislike of any form of “injection 
treatment” that brings the same group of patients back on the same days 
of the week, and the lack of adequate controls evident in the literature, 
have discouraged me at the start. Other features of the treatment of angina 
that require fewer trips to the office are much more important. Again, a 
series of injections may act as a tremendous psychic stimulus to one group 
of patients, making their evaluation difficult, if not impossible, sshilc the 
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same treatment may cause another group to become weary of the physi- 
cian and his regime. The last group will end their visits, and either continue 
without medical care or turn for treatment to one of the various cults. 
The patients who continue treatment naturally make up in time a formid- 
able group of “cures,” but they are not representative of coronary disease 
and angina in any community, and the physician by his over-enthusiastic 
embrace of one method of therapy loses the opportunity of following many 
interesting cases. The occasional patients who have unfortunately read 
about the value of the “heart hormones” in the daily papers are usually 
satisfied with the ezplanation of the status of this form of therapy. 

Digitalis is contraindicated in patients with uncomplicated angina 
(page 272). In some patients attacks may be increased in frequency 
following its use. In the presence of congestive failure or auricular fibrilla- 
tion that calls for digitalis, anginal attacks, if formerly present, commonly 
disappear. 

The physiotherapeutic measures of value in the treatment of angina 
will be found in Chapter 19. 

Aboomcnai. Belt 
(See page 252) 

Alcohol Ikjectjoks 
(See page 256) 

Effects of Air Travel 
(See page 250) 

ILLUSTRATIVE CASES 

Coronary Arteriosclerosis— Management of Ancina Pectoris— The 
Question of Air Travel 

Case 36. p. C., an advertising manager of 4J, nas Urst seen in June, J9J9, on which 
occasion the chief complaint was pain in the chest of a month’s duration The pain was 
constricting in character, always induced by exertion and relieved by rest, iiitrogl)"Cerinc, 
or whiskey. No other symptoms referable to the cardiovascular system were present. 

The physical eeamivatiov showed nothing of significance. B.P 130/80. The 
heart was not enlarged. The elearoraydjpffraro, bowevei> showed ^srolox^gation of the 
P-R intervals. When repeated after atropine, the result was the same. The Wassermann 
was negative, and the blood count was normal. 

Clinical Diagnosis. A. Etiologic. Arfenosclerosis. B. Anatomic No cardiac enlarge- 
ment, Coronary sclerosis. C. Physiologic* Anginal syndrome. First stage heart block. 
D. Functional Classification. Class 2. Therapeutic Classification: Class C. 

Discussion. In this case the diagnosis was made from the history alone. 
The continued prolongation of the A-V conduction time may be viewed in 
the light of a decreased blood supply to the bundle of His. There may at 
one time have been an occlusion of one of the small branches of the right 
coronary artery with the production of a small infarct inv'olving the 
septum. The past history, however, failed to reveal any acute episodes of 
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ihcet pain that might have been caused bj' an occlusion. However, the 
cuniiuaion defect produced no symptoms in this patient, and it was dis- 
regarded m planning the managemenL 

A review of this patient’s daily regime showed habits of living that did 
not contribute to a successful control of the anginal seizures. He was an 
executive in a large industrial concern, and the nature of his position 
required him to spend most of his time traveling between branch ofiices 
in different parts of the country. Since the distances were great, air travel 
was almost always necessary. TTiis brings before us the question of per- 
mitting cardiac patients to be passengers on commercial air lines, cither 
for pleasure or when this method of transportation is essential for efficiency 
m business. 

Effects of Air Trweu aso Altitude on Patients with Heart 
Disease. This problem has not been satisfactorily settled, and will always 
have to be solved by a review' of the circumstances present in each case. 
A few general rules guiding this deasion may, however, be stated. The 
important factors that have a bearing on the derision we give are tlie 
cardiac status of the patient, the distance of the flight contemplated, the 
probable altitude, and the previous eapericnce of the patient with this form 
of travel. During the past few years I have covered the entire route of 
several of the larger airlines in this country and has'c had first hand 
opportunity to obsen'e passengers on large planes of the transcontinental 
type. They are usually men in middle life or past middle life, when the 
type of heart disease present Is most apt to be coronaiy or hypertensive. 
It is probably not a coincidence that air travel has a greater appeal to 
patients from these groups. Speed and aggression become habitual; and the 
air liner satisfies a compelling urge. 

Although close attention is paid lo the physical condition of pilots and 
attendants on air lines, there is little or no consideration given to the 
possible state of health of the passengers. If this question arises at all, It 
is referred to the family physirian who renders the decision after an 
examination of the cardiovascular system. However, when w-e consider 
the number of passengers on air lines today, and the few circulatory signs 
that are apparent on long distance flights, the situation does not appear 
aUctaiag. Kevectheless there arc exceptions and a few matters sliould be 
given careful consideration before granting the cardiac patient permission 
to tra\ el by air. 

In the first place, the anoxemia and the possible symptoms that may 
follow if the patient is kept for a long time at high altitudes in trans- 
continental flights are by no means negligible. The possible effect of air 
sickness on the circulatory apparatus must also be weighed since the 
incidence of this condition is great, partlailarly when flying at low alti- 
tudes. It is also xvell to ascertain, if possible, the effect of previous Rights 
on the emotions. If there has been no previous experience on which to 
render a decision, the possible emotional upsets that may occur, particu- 
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larly in bad weather, should be given due consideration, if tiic patient is 
known to have angina. 

Commercial air lines in the United States take passengers to altitudes 
varying between 4,000 to 10,000 feet. During flight the passenger rests 
(weather permitting) in a very comfortable, reclining chair. The situation 
is totally different and consequently cannot be fairly compared to walking 
at a similar altitude. With the patient resting comfortably, altitudes 
reached by the plane have little effect on the normal circulatory apparatus. 
Even at maximum elevations, especially at night when the air is smooth 
and cool, the effect may be most pleasant and even conducive to sleep. 
Considering the number of older people who have all degrees of insuffi- 
ciency of the coronary circulation, if anoxemia had an extremely adverse 
effect, we would hear about more fatalities during flight. As the matter 
stands, one air line reports but one fatality in flight due to cardiac failure 
in over 775,000 passengers. Even this one accident was not believed to 
have been entirely caused by flying, since the same incidence may occur 
in a similar number of persons selected at random on the ground. 

On the other hand, in patients with slight or easily induced congestive 
failure, the ano.xemia of high altitudes is not recommended. While it is 
entirely safe for the u ell-compensated cardiac patient to sit or recline at a 
maximum altitude of 10,000 feet for a period not e.xceeding three hours, 
it is unwise for the patient who has the slightest sign of congestive failure 
to assume this risk. The same applies to patients with advanced degrees 
of coronary insufficiency who have severe angina. While anoxemia may not 
be the factor tn inducing attacks, e-xcitemeni and fear likewise enter into 
the picture and must be considered. These patients should not be per- 
mitted to travel by air. 

Only a few studies have been carried out on the effect of different alti- 
tudes. The majority of these seem to show a slight elevation of the pulse 
rate, a maintained systolic blood pressure, a drop in the diastolic level 
and an increase in the pulse pressure at high altitudes. Increase in the 
respiratory rate at high altitudes may deplete the blood of carbon dioxide 
and if continued could produce a transient alkalosis. Stratosphere and sub- 
stratosphere flying, particularly in transcontinental trips, will bring the 
problem of anoxemia and its effect on the cardiac patient very much into 
the limelight in the future. No doubt, engineers and physiologists working 
together will soon devise a method of maintaining a uniform oxygen con- 
tent in the plane with automatic adjustment to altitude. 

To summarize, I believe that all patients with any of the signs of con- 
gestive failure, of recent origin or of long standing, and patients who arc 
subject to frequent attacks of angina should not be permitted to attempt 
flights of any distance. This will include all class three and four patients 
(new classification). Patients in class two w'ho suffer from advanced heart 
disease of any type and who experience dyspnea on slight effort should not 
be allowed to travel by air in rough weather or to take long transcontinental 
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flights. They should also limit iheir flying to lines that do not go above 
5,000 to 6,000 feet. Class one patients, after a short trial flight to allow 
the personal factors to be evaluated properly, may be permitted to plan 
any trips by air provided that they restrict their flying to the large com- 
meraal lines. 

The patient under discussion was advised to accept another position 
with his firm at a slightly lower salary* but one that did not entail lone 
flights at frequent intervals. His treatment was begun by a rest period 
of three weeks which was spent at the seashore. During this rime he was 
given triturates of nitroglycerine to take when needed for pain. Routine 
medication consisted of a capsule containing phenobarbital, 30 mg. 
gram), and theobromine sodium acetate, OJ Gm, (S grains) after meals. 
At the end of three weeks he was much improved, and although the 
anginal pain was still present, the attacks were not as frequent and were 
much less severe. When re-examined six months later the patient reported 
marked improvement in his condition. Less tension was present in the new 
office, and there were greater intervals between attacks. Tlie only medica- 
tion he was taking at this time vvas one nitroglycerine tablet as required. 

Coronary Disease with Angina or Long Duration— Relieved by 
Aodominal Belt 

Case 37. Mr. R. L , » houwvvife of <$, wi* 6m »«n in April, tSJS.compUiRinj! of 
pain in ihc left chm on evertion. 



Fig. IOJ. Roentgen 6Im showing rardiac enlaiyetnent of ihe hjpeoenuie type. Note 
efilargenteitt of left ventricle. Faitent wearing helt. 


IIin-ORV. Six jearj before the dJ‘e of the fim eiimirtaiion the 
typical animal seirtire#, recurrin;? freqtienijy on exertion, in oW wtither, ar.d zitet 

heaxA meals The attacU were relieved bj ml or ultfosbrenne. 

PiirsiCAt EXAi!tsATto>. BJ*. no/*0. LWerxee'-hr. Fiomirert aboomen. Jbe 
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rhythm was regular except for an occasional premature beat. The heart T\as slightly 
enlarged (Fig. 103), and a systolic murmur was heard over the apex and in the a'ortic 
area. The aortic second sound was accentuated. 

Lacoratorv Data. Wa^sermann reaction negatis'e. The electrocardiogram showed 
a left axis deviation. The other features were norniat. Urine and blood count were 
normal. 

CLlNfCiSL DfAC.vosis. A. Etiologic: Arteriosclerosis. B. Anatomic: Slight cardiac 
enlargement. Relative mitral insufficiency. Coronary sclerosis. C. Physiologic Anginal 
syndrome. Nonnal sinus rhythm. D. FunctioRal Classification. Class 3. Therapeutic 
Classification; Class D. 

Discussion. This patient used more nitroglycerine tablets for the relief 
of her anginal attacks than any patient that 1 have ever observed. Daily 
averages of 36 triturates (1/100 grain) were not unusual during winter 
months. No untoward effects ivere noted. 

Attacks of anginal pain occurred after meals, on slight exertion, on 
going outdoors on cold days, and invariably followed emotional disturb- 
ances. It was evident that some other form of treatment that would give 
additional relief would have to be sought. 1 had previously used an 
abdominal belt, of the type recommended by Kerr,*®* with indiiTerem 
results in a small series of anginal cases. However, since the patient, while 
not overweight, had a prominent abdomen, I decided to try again the 
effect on the anginal pain. The belt was first applied in June, 1939, when the 
patient was leaving for the seashore. Tlrree weeks later she returned very 
enthusiastic and stated that she had been able to walk the entire distance 
from her bungalow to the beach without stopping, a distance of one-half 
a mile. In addition to this she was able to take “other long walks" at the 
shore without pain or dyspnea “for the first time in years.” The number 
of nitroglycerine tablets required showed a sharp decrease during this 
period. She continued to take a “tablet or two” after meals, but this, she 
admitted, was “more because of habit than actual pain.” 

Many of the patients successfully treated by Kerr were overweight and 
had dyspnea in the upright position that was relieved in recumbency. 
Viewed under the fiuoroscope in the upright position, the diaphragm was 
found to be one or two interspaces below the normal position and its 
movements were restricted. In the recumbent position, however, a much 
greater diaphragmatic e.xcursion was noted. Kerr concluded that the 
afiabmmaf viscera together wufi the increasea’ accumu^aCibn of fsc cemr 
as a counter-weight suspended from the diaphragm. The belt restores the 
function of the diaphragm and aids in the return of the blood to the 
heart. This promotes more adequate filling of the coronary vessels and 
accounts for the relief of the anginal pain. 

Kerr supplements the use of the abdominal belt with dietary restriction. 
He hopes that this method of promoting more adequate filling of the heart 
might in some measure prevent or postpone coronar)' thrombosis. Abdomi- 
nal belts are also advised for sedentary w'orkers, chiefly males, who are 
overweight, in the hope of avmding symptoms of insufliciency of the 
coronary circulation. 
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So far I have not had uniformly good results following the use of the 
abdominal belt of the Kerr type in patients suffering from angina. In this 
patient, the application of the belt brought about prompt and marked relief. 
For this reason, I believe that my series of cases so far has been too small 
to be of value in gitnng a fair opinion in the matter. Xo doubt my seleaion 
of the type of patient most suited for the application of an abdominal belt 
has been poor. Consequently the following case report and discussion will 
serve as a better illustration of this new method in the treatment of angina. 

.•\RTFRIOSCLEROT1C HEART DISEASE COMPIICATW BV AnCIVA PFCTORIS, SEVfIt 

V'ertico, and Poor Posture — Svccessfullv Treated bv Applicatiov of 
Abdomival Belt (Presented by Djl William J. Kfrr*) 

Case 38. J D, a 6|.;ear'Old uhtte male, was seen in the .Medical Clinic lo which 
he had come because of progressuelj sesere precordia! pain of eight jean’ duration. 
The pain radiated to the left shoulder and down the left arm, was precipitated b} 
exertion and occasionally by ezaiement. He had been seen repeatedly, and all the usual 
measures for the relief of angina pectoris, including the nitriles, xanthines, and extreme 
regulation of his daily routine, had been tried without a\ail. He obtained relief from 
any single attack of pain by taking nitroglycerine. He had been digitalized because of 
mild congesme failure three years ptesiously. For six months prior to the present admis* 
lion to the clinic, he noticed progressise exertional dyspnea and sesere progressise 
sertigo, which rsas generally precipitated by his rising suddenly and changing his 
position quick!). This also came on after he had been on his fret for a short time. 

Physical examivatiov retealed a well^deteloped, slightly obese, adult white male 
with a drawn, haggard facial expression, appearing to be chronically ill. Kelesant 
physical findings were as follows* 

His posture was characterized by exaggeration of the rertica), thoracic, and lumbar 
spinal curtes. The ribs were fixed in a slightly inspirator) position. The head was thrust 
forward, and the abdomen was protuberant and somewhat pendulous. The blood prtuure 
in a reclining position was \10/t6 mm. of mercury. When the patient stood, the 
pressure changed to 128/’ (it was impo<sible to determine tntUfactorily the diwtolie 
pressure). The heart was borderline in sire on percussion, with moderately good heart 
sounds. The lung fields s'ere clear. Physical examination was otherwise rsscntiall) 
negative 

The electrocardiogram revealed evidence of mvocardial damage compatible with 
coronarv occlusive disease. The circulation time in the standing position was 32.2 seconds 
wnthout abdominal support. Following the application of an abdominal belt, the circula- 
tion time changed to 21 2 seconds- The blood pressure stabilized at 132/86 mm. of 
mercury with the patient sunding and wearing an abdominal belt. Without support, 
the patient was able to walk only ten yards at a military pace before the on«et of 
anginal pain With a belt on, he was able to travel 190 varili at the same pace without 
paia These detemvinafions were made within five minutes of each other. Studies in tidal 
air revealed an appreciable increase in she volume per respiration with alxlomini! 
support. Fluoroscopy showed a maximum diaphragmatic excursion of l.S cm. in quiet 
respiration. With applicilian of abdominal support the movement of the diaphragm 
increased to 3 cm. The heart aI<o seemed to decrease its amplitude of contraction with 
the patient’s abdomen supported. 

This patient has been follovred for six months, during which time he has h.id onlj 
three or four attacks of angina. TheK were all precipitated by excessive and ill-advised 
exertion. He is now able to cany on ordinary activil) with {lerfcct freedom from pain. 
In addition, be noticed instantatieouv relief from Ws vertigo, and this svmptom^has not 
returned. His s)mptorns can be reprecipitated by removing his belt and subjecting him 

•Professor of Medicine, rniveniiy of California Medical School- 
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III cxcrciw. It has not been nei.e««rjr for him to u<c nltroKljcerinc at all since Ins 
ahcloHicti Has projierlj supporti-Hl. 

An'cina Pectoris in* a Child Secondary to Aortic Regurgitation of 
Rheumatic Origin 

Case 39. S. P., a colored girl of 12, was admitted to the Philadelphia General 
Hospital in January, 1930, complaining of shortness of breath and attacks of pain in the 
region of the heart that radiated to the left arm. At the age of 10 the patient had two 
attacks of rheumatic fe>er svith severe joint manifestations. A jear before admission 
there was palpitation and djspnea on eienion. Nose bleeds were frequent. A month 
before admission, chest pain was complained of following moderate exertion or excite- 
ment. These attacks rapidly increased m seventy and frequency’. 

Physical examination showed BP MO/40, Corngan pulse, and marked pulsation 
of the vessels of the neck and arms. The apex beat was in the anterior axillary line. An 
apical diastolic thrill was palpable and pres>stoIic and diastolic murmurs were heard 
over the mitral area. The first heart sound was accentuated. There was a loud diastolic 
murmur heard along the left sternal border. 

The electrocardiogram shoned a left axis detiation and prominent P-waves The 
T-vva\cs were upright. The Wasscrinann was negative. Blood count showed Red blood 
cells, 3,2Q0,000i White blood cells, 15,000, Hemoglobin 6S per cent (Sahli). 

Clinical Siacnoms. .'L Etiologic Rheumatic (inactive). B Anatomic- Cardiac 
enlargement. Mitral stenosis, mitral insuftciency. Aortic insufficiency. C. Physiologic 
Anginal sj-ndrome. 13. Functional Classification: Class 3. Therapeutic Classification 
Class E. 

Discussion. Angina pectoris in young people is rare. When it occurs, 
it is invariably associated with rheumatic heart disease and aortic regurgi* 
tation. White and Mudd,®^* in 1927, collected 42 cases in patients under 
30 years of age. Stolkind, in 1928, listed 29 cases, Korns^** and Levin®'® 
have reported single cases. 

Chest pain in young people associated with effort syndrome, acute peri- 
carditis or cardiac hypertrophy should not be confused with the type 
possessing the typical features of angina. True anginal pain is sharper, 
usually radiating to the left arm, shoulder, or left side of the face, and is 
relieved by rest and nitroglycerine. Exertion may show less direct rela- 
tionship to pain production in young people than is usually the case in 
later years. This child had attacks when at complete bed rest; many came 
on during the night; ail were relieved by nitroglycerine. 

Many times in the presence of a free aortic leak, angina occurs without 
any evidence of obstruction to the coronary flow that can be grossly 
demonstrated. The low diastolic pressure that accompanies aortic regurgi- 
tation has been stated as a likely cause of anginal pain. However, Hochrein 
has shown that the blood flow through the coronary arteries is modified 
chiefly by the w-ork of the heart rather than by variations in the aortic 
perfusion pressure. Laplace has also demonstrated that the incidence of 
angina in aortic valvular disease is not definitely related to the height of 
the diastolic pressure.®"® 

The prognosis of angina pectoris in younger patients depends on the 
degree of cardiac involvement and the complications of the rheumatic state 
and difTers in this respect from the angina encountered later in life. The 
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type of therapy that offers the most relief of the angina in young people 
for the longest period is sympathetic nerve block. 

PARAVERTEBRAL ALCOHOL INJECTIOS OF THE SYMPATHETICS IN THE TRFAT. 

SIEKT OF ASCI.S'A PECTORIS. (Oiscussion bj' Dr. C. A. Steiner*) 

In 1916 Jonnesco’” first treated angina pectoris by sympathectomy and 
recommended removal of the middle and lower cersical and the upper 
dorsal sympathetic ganglia. Later various modifications of this procedure 
were devised by Leriche and Fontaine*" Coffey and Brown,®* White, **» 
and others. 

Paravertebral alcohol injections to relieve the pain of angina were first 
used in 1926 by Snetlow,*®* who injected the upper dorsal ganglia. The 
greater safety of this method has caused it largely to replace sympathec- 
tomy in the treatment of angina pectoris. 

It is assumed that the pain of angina pectoris originates in the heart 
itself and is transmitted from there to the central nervous system. The 
belter understanding of this method of transmission is mainly rcsponiiblc 
for the greater degree of success obtained by surgical procedures today 
than was formerly possible. 

White*®* states that 

afferent impulses giving rise to the sensation of cardiac pain leave 
the heart by cardiac sympathetic nerve fibers coursing to the 
cervical and upper dorsal sympathetic ganglia, but they all pass 
to the spinal cord through the rami communications of the upper 
five thoracic nerve roots, as through the neck of a bottle 

(Fig. 104). Since these impulses may best be interrupted at the upper 
dorsal communicant rami or their ganglia, the surgical attack is directed 
toward these levels. 

Obtiously surgical measures must not be considered in the average 
patient suffering from angina pectoris nhosc symptoms are readily con- 
trolled by any of the forms of medical regime that have just been oulllncd. 
They are, however, worthy of consideration in cases like this child, where 
no response to adequate conscrvatKc treatment is evident, and where the 
frequent recurrence of seveic attacks of pain in spite of medical treatment 
results in total disability. Although dorsal sympathectomy is ‘mtlicated 
where the risk is especially good, alcohol injection is the procedure of 
choice in most instances. No case need be denied the benefit of the latter 
procedure because of the severity of the cardiac lesion, since the patients 
are not greatly disturbed by the injections. 

The purpose of paravertebral alcohol injections Is to deposit a small 
quantity of 95 per cent alcohol in the immediate vicinity of each of the 
upper five thoracic sympathetic ganglia or their rami communicantes. Tlic 
destructive action of the alcohol produces a lasting interruption of the 
nerves carr>’ing the painful stimuli from the heart. 

• Auiitaot Surgeon lo Woman’s College, Bryo Mawr, tnd Delaware County Ilospluh. 
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Some idea of the nature of this procedure may be obtained from the 
following brief resume of the technic developed by James \Vhite®°^ (Fig. 

The patient lies on his side in his own bed with the head flexed and the 
knees drawn up. The spine should be straight. The bony landmarks are 
the spinous processes of the vertebrae, the tip of each marking the level 
of the transverse process and posterior angle of the rib below. After pre- 
paring the back, a mark Is made 3 to 4 cm. directly lateral to each spine 
from the seventh cervical to the fourth dorsal vertebra. Needles 8 to 10 



Fic. 104. Diagram of the sympathetic nerves of the heart. The direct thoracic cardiac 
nertes are joining the second, third, fourth and fifth thoractc ganglia with the 

posterior cardiac plexus. (From, The Autonomic Nervous Sjstem, J C. White, New 
York, Macmillan Company, 1935.) 

Fic. 105. Paravertebral injection of thoracic Jyrop^thetic gangba. Method of insert- 
ing needles, (fh/d.) 

cm. long are inserted perpendicular to the back to a depth of 2 to 5 cm. 
at which point they should be in contact ndth the transverse processes or 
ribs. The lower borders of the ribs are determined, the needles inclined 
slightly in a caudal direction and further inserted at an angle of about 
20 degrees toward the midline until bone is again felt approximately 3 cm. 
beneath the ribs. The needles should then be in contact with the lateral 
aspect of the vertebrae or the beads of the corresponding ribs. 

The sympathetic trunk lies at this depth, running along the 
anterolateral aspects of the vertebrae and looping over the heads 
of the ribs. Novocaine injected in this region will diffuse freely 
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through the retroperitoneal areolar tissue, infiltrating the spinal 
nerves, the communicant s\mpathetic rami, and the ganclionatcd 
chain.*** 

Making sure that the lip of the needle has not penetrated the pleural 
cavity, a blood vessel, or the subarachnoid space, 2 cc. of a 2 per cent 
novocaine-adrcnalin solution is injcrtcd through each needle. Within Ij 
minutes characteristic signs of intercostal and sympathetic nerve paraljji< 
(axillary anesthesia, warmth of the arm, etc.) should appear. ’Hien. to 
insure complete anesthesia, 2 or 3 cc. of a 1 per cent novocaine solution is 
injected into each needle, followed by the slow instillation of 5 cc. of 95 {'ef 
cent alcohol. 

The patient should remain in the same position for at least an hour, 
to allow the alcohol to become fixed in the tissues. Usually the patient maj 
get up on the following day and lea\c the hospital in three da>s. 

Sympathectomy is seldom used since alcohol injection can be performed 
with almost equal success and with much less risk. However, when it it 
used, the procedure of choice at present is the removal of the first, second, 
and third thoracic ganglia through a posterior approach, resecting the 
second rib. 

Obviously, paravertebral alcohol injection can he safely and successfully 
carried out only by an operator who has had considerable prctlous train' 
Ing. first in the anatomic laboratory and then as an assistant to a surgeon 
skilled in the method described above. 

The most troublesome complication following alcohol injection for the 
relief of angina is a painful intercostal neuritis which may persist for several 
months. If the patient has olnained relief from the anginal teixutes, how* 
c\cr, this is seldom a matter of much consequence to him. If the needle 
should accidentally pierce the pleura during its insertion, pneufnotiuirax 
may result but is rarely dancerous if promptly diapno'cd and treated. 
There is practically no mortality from the injection procedure itself, and 
even sympathectomy carries with it a \cry low risk if rcseri'cd for selected 
cases. 

Keeping in mind the fact that the cases of angina pectoris requiring 
surgery arc usually the most serious ones, the results are extremely gord. 
From the reports of James White,”* l*aul While,”* Smilhwick,*'* 
Swctlow,*''-^ Plcincv and Hesine.*^’ and others, it appears that excellent 
results may be expected in about two-thirds of the ca«cs and markeil 
improvement in about one-half of the rc'i. 'I he relief obtainal from 
either alcohol injection or sympathectomy K u'ii.illy permarimt. 
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CORONARY ARTERY DISEASE INCLUDING 
THROMBOSIS 

This strange disease of modern life. — M athew Arnold, The 
Scholar Gypjy, Stanza 21. 

Angina pectoris and coronary thrombosis are both associated with 
coronary-artery disease. The former is a functional condition in which the 
blood supply to a section of cardiac muscle is temporarily deficient, while 




Ffc. 106 The great vesseU, coromry arterm and coronary veins. A. Front sien. 
U. Base aiul diajihtagmatic surface, P.A.; pulmonary artery} Sup.v.c.; superior \cn3 
lava, R.A. right auriclej LA. left anrtcle} R.C.Ait : right coronary arterj , R V. 
right aentricle, L.V.. left >entricle} LCj\rt.. left coronary artery. 

the latter is an organic lesion where the blood fiotY is permanently blocked 
by a clotj and degenerative changes in the cardiac muscle ensue. These 
dramatic episodes have focused a great deal of deserved attention in 
recent years on this typically American disease, and a number of impor- 
tant advances have been made. Electrocardiography has progressed to a 
point where not only is the diagnosis of occlusion of a coronary artery 
possible in 95 per cent of the instances, but the site of the infarct can also 
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be accurately determined. As \re view our increasing knowledge with satis- 
faction, many can still recall the day W'hen thrombosis in the coronary’ 
tree was merely an interesting necropsy revelation. Following Herrick’s 
description in 1912, the importance, frequency, and clinical features of 
acute occlusion were established, and the modern physician has become 
skilled in its detection. 

In a series of 2877 consecutive autopsy reports studied by Levy,^* lesions 
of the coronary arteries were found in 2S.9 per cent. In half of these cases, 
the involvement was slight or moderate, causing no impairment of the 
coronary blood flow. These autopsies covered a 22-ycar period and show 
a slight but steady increase in the incidence of the disease. However, it is 
most significant that diagnoses based on clinical observations alone have 
shown a greater increase in all clinics. White,®*® studying a group of 2,314 
patients with heart disease in New’ England, reports that 37 per cent w’ere 
diagnosed coronarj’ disease. It is evident then that the diagnosis is much 
more often made during life than at autopsy; in other words, we are today 
acutely aware of the possibility of coronary disease, and its clinical signs 
and symptoms are seldom missed. 

ETIOLOGY 

Coronary-artery disease causes cardiac damage by reducing the blood 
supply. This may occur as a slow insidious process, not reaching a degree 
suflicient to cause symptoms until late in life, or it may occur with dramatic 
suddenness at a much earlier age. 

Arteriosclerosis. By far the most common etiologic faaor in producing 
changes in the coronarj' tree is arteriosclerosis (Fig. 107). It w’as present 
in over 95 per cent of Le\y’s series, while syphilis was responsible in only 
a small percentage of the cases. Much rarer causes of impairment of the 
blood supply to the myocardium are coronarj’ embolism, periarteritis 
nodosa, and rheumatic coronarj’ arteritis. 

The common arteriosclerotic lesion consists of abnormal thickening of 
the elements making up the Intima of the vessel. Areas of atheroma soon 
develop in many cases, and these may soften, rupture, and discharge their 
contents. The rough areas that remain become suitable spots for the 
deposition of fibrin from the blood stream, and a start is made for a 
thrombus, which may rapidly develop where the vascular bed is narrowed 
and the circulation slowed. 

Inquirj’ into the cause of these fatal events in the coronary circulation 
would again lead us into a discussion of the theories that hav’e been 
advanced to explain arteriosclerosis. Suffice it to say that many times the 
stress and strain of modern life are reflected in the coronary tree. Hyper- 
tension, if long continued, exerts a harmful effect on the coronary arteries, 
and the spot that bears the brunt of this burden, and consequently the 
one apt to show the most change, is the anterior descending branch of the 
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left coronary artery. Hypertension may be Influenced by environmental 
factors when the individual possesses the proper constitutional background. 
In this event the tempo of modern life may, after all, have a decided 
influence on the speed with which coronary sclerosis develops. Coronary 
accidents have replaced coma as the main causes of death among diabetics. 
Here the endocrine imbalance resulting from the disturbance of the metab- 
olism of fat and cholesterol plays a major role. Finally, the fact that we 
may inherit a tendency to early change in the structure of our arteries 
cannot be overlooked. 



Fic. 107. AtbfroscJfroij* of a coronary ariery. 

Syphilis has been shown to be no more frequent among patients with 
coronary disease than among those rvithout it.™ Syphilitic aortitis may 
involve the mouths of the coronaries and cause complete obstruction, but 
damage of the coronary arteries themselves by syphilis is rare. Likewise 
the part played by rheumatic infection in the production of coronary 
disease is obscure, although we do know that involvement of the intima 
and media occasionally has been known to follow rheumatic infection with 
the subsequent formation of mycotic aneuiy'smal dilatations. 

The role of focal infections in the production of coronary disease is 
a much disputed and still unsettled point. Likewise, the relationship of 
colTee tea tobacco, and alcohol to speeding the development of the 
sclerotic process cannot be said to be definitely establlslied. Emboli (air, 
fat, tumor cells, fragments of vegetations) may occasionally invade the 
coronary arteries and produce infarction in patients of any age, but this 
accident is rare. 
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a bridge of pectoral muscle may be effective by augmenting the coronary 
supply in this manner. 


DIAGNOSIS 

It now’ becomes evident that the symptoms present in each patient uili 
tiepend largely upon a number of variable factors and cannot be expected 
to be the same in every instance. Occlusion of small arteries may take 
place with slight subjective manifestations. It is quite likely that many 
tiroes the incident is entirely overlooked since the cardiac balance is 
either little disturbed or quickly restored. If a large artery is involved, 
however, the clinical picture will be typical, and the diagnosis may be 
made on inspection. Between these two extremes, the latent case on the 
one hand and the patient with a large occlusion on the other, all gradations 
may be encountered. Irrespective of the size of the infarct, a great deal 
depends on the previous condition of the heart and whether or not a 
serious cardiac arrhythmia is precipitated by the accident. 

It is by no means an easy task to diagnose the latent case. Subjective 
and objective evidence of the progress of the sclerosis may be entirely 
absent until thrombosis suddenly cakes place. It is likewise not uncommon 
to discover a markedly advanced coTonary sclerosis at autopsy in a 
patient who died of some other disease. If the coronary sclerosis advances 
slowly, narrowing and finally obliterating many small end arteries, the 
resulting Infarcts heal and become invaded by fibrous tissue. The myo- 
cardium then becomes progressively weaker and congestive failure may 
supervene, and at autopsy the heart will show dilatation and much myo- 
cardial fibrosis. Is this the heart lesion that we have been in the habit of 
referring to as chronic myocarditis? If so, it should be viewed in a different 
light since the fibrous tissue does not have its origin in an inflammatory 
process but Is the end result of arteriosclerosis of the coronary arteries. 
The cardiac dilatation that occurs usually causes stretching of the mitral 
ring before death, and the systolic apical murmur of relative mitral regurgi- 
tation is frequently heard. More advanced cases may show sclerosis of the 
valvular structures and the regurgitation may then be a combination of 
these two factors. 

Cardiac failure may be gradual in its onset. As the blood supply to 
the heart muscle is slowly curtailed, dyspnea appears on less exertion. 
Edema of the feet may be present at night, and finally attacks of cardiac 
asthma or cardiac dyspnea give evidence of a diminished myocardial 
reserve. Pulmonary edema, congestion of the liver, and other signs may 
be added to the picture at this stage. 

Cardiac Irregularities. The small infarcts in the myocardium that 
undergo healing may act as irritable foci, and their presence may then be 
made known by the occurrence of the frequent premature beats that inter- 
rupt the cardiac rhythm. Paroxysms of tachycardia from a succession of 
these stimuli may be precipitated by a sudden occlusion. The onset of 
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Age. Arteriosclerosis of the coronarj' tree sufficient to produce clinical 
s>mptoms is uncommon under 40, After this age the incidence increases 
«ith advancing years, reaching its peak between the ages of 60 and 70. 
Bland and White”® have shown that coronarj- thrombosis with infarction 
occurs at a j-ounger age than coronary disease as a whole. The highest 
incidence of acute coronarj' thrombosis in their series occurred between 
50 and 60 years of age. 

Sex. Coronary disease is much more frequent among men than among 
women. All statistical studies confirm this statement, some reporting the 
ratio to be as high as seven to one. Occupation may have a direct rela- 
tionship to this predominance of the male, since the overweight, over- 
worked, oteractive business or professional man of today is often the 
victim of coronarj' disease. Levy’s studies have revealed that the largest 
percentage of cases of coronary sclerosis occur among foremen and skilled 
workers with the professional and caecuiive group taking second place. 

ANATOMY AND PATHOLOGY 

An understanding of certain fundamental anatomic and pathologic facts 
concerning the coronarj' tree is essential to our discussion. In the first 
place, the coronarj' lesion maj' be microscopic, capable of producing no 
great reduction m the blood flow to the heart muscle; consequently no 
structural damage is evident and no clinical symptoms appear. However, 
if more marked narrowing occurs and thrombosis follows, the outcome 
will depend on the size of the arterj’ occluded and on the e.xtent and 
number of anastomotic branches that are present. These branches vary 
in different patients and at different periods of life in the same patient. 
As we grow older, the number of anastomoses in the coronarj* circulation 
increases, preparing Us to %\ithstand the accidents that maj* attend advanc- 
ing years. If the process of narrowing i?. a more gradual one, these col- 
lateral pathwaj-s maj' develop to a remarkable degree, thus increasing the 
chances of suiA-ival when the occlusion finallj' becomes complete. 

Sudden occlusions are not infrequent occurrences, in which crises all 
the cardiac reser\"e must be summoned for survival. In these emergencies, 
in addition to the collateral channels wc have referred to, some circula- 
tion may be maintained through the thebesian vessels which are small 
channels communicating directly with the interior of the heart. Blood 
vessels present in normal attachments of the pericardium likewise may be 
called upon to act as collateral channels. In emergencies even the small 
blood vessels in adhesions which may be present and bridge the peri- 
cardial sac often dilate and come to the aid of a failmc coronary circula- 
tion. The Beck operation is based on the assumption that a transplant or 
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d bridge of pector.il mifcole may be cfFettRe hj augmenting tlie coronary 
supply in this manner. 


DIAGNOSIS 

It now becomes evidcnl that the symptoms present in each patient will 
depend largely upon a number of variable factors and cannot be expected 
to be the same in every instance. Occlusion of small arteries may take 
place with slight subjective manifestations. It is quite likely that many 
times the incident is entirely overlooked since the cardiac balance is 
cither little disturbed or quickly restored. If a large artery is involved, 
however, the clinical picture will be ij'pical, and the diagnosis may be 
made on inspection. Between these two extremes, the latent case on the 
one hand and the patient with a large occlusion on the other, all gradations 
may be encountered. Irrespective of the size of the infarct, a great deal 
depends on the previous condition of the heart and whether or not a 
serious cardiac arrhythmia is precipitated by the accident. 

It is by no means an easy task to diagnose the latent case. Subjective 
and objective evidence of the progress of the sclerosis may be entirely 
absent until thrombosis suddenly takes place. It is likewise not uncommon 
to discover a markedly advanced coronary sclerosis at autopsy in a 
patient who died of some other disease. If the coronary sclerosis advances 
slowly, narrowing and finally obliterating many small end arteries, the 
resulting infarcts heal and become invaded by fibrous tissue. The myo- 
cardium then becomes progressively weaker and congestive failure may 
supervene, and at autopsy the heart will show dilatation and much myo- 
cardial fibrosis. Is this the heart lesion that we have been in the habit of 
referring to as chronic myocarditis? If so, it should be viewed m a different 
light since the fibrous tissue does not have its origin in an inflammatory 
process but is the end result of arteriosclerosis of the coronary arteries. 
The cardiac dilatation that occurs usually causes stretching of the mitral 
ring before death, and the systolic apical murmur of relative mitral regurgi- 
tation is frequently heard. More advanced cases may show sclerosis of the 
valvular structures and the regurgitation may then be a combination of 
these two factors. 

Cardiac failure may be gradual in its onset. As the blood supply to 
the heart muscle is slowly cunailed, dyspnea appears on less exertion. 
Edema of the feet may be present at night, and finally attacks of cardiac 
asthma or cardiac dyspnea give evidence of a diminished myocardial 
reserve. Pulmonary edema, congestion of the liver, and other signs may 
be added to the picture at this stage. 

Cardiac Irregularities. TTie small infarcts in the myocardium that 
undergo healing may act as irritable foci, and their presence may then be 
made known by the occurrence of the frequent premature beats that inter- 
rupt the cardiac rhythm. Paroxysms of tachycardia from a succession of 
these stimuli may be precipitated by a sudden occlusion. The onset of 
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chronic auricular fibrillation is not uncommon as the involvement of the 
auricular muscle adv'ances. Occlusion, gradual or sudden, of the artery 
that supplies the bundle of His may cause delay in the passage of the 
impulse for cardiac contraction from auricle to ventricle (Case 36). 
Sudden occlusion of this artery may cause complete heart-block. 1 have 
seen Adams-Stokes seizures occur folloning an attack of chest pain and 
a drop in the ventricular rate to 40, Pulsus altcrnans may be evident in 
patients with a sudden thrombosis or in cases where chronic failure has 
progressed to its terminal stages, and the ventricular mu>cle is making its 
final struggle to survive by panitioning its remaining reserv’e strength. 

Gastro-intestinal Symptoms. Sometimes, as Riesman has shown.®" 
the symptoms produced by advancing sclerosis of the coronarj" arteries 
may be entirely gastro-intestinal. This is not surprising when we consider 
the fact that the vagus nerve supplies both the heart and the alimentary 
tract. Consequently, abnormal states of the heart may be reflected in the 
group of symptoms often referred to by the patient as ‘‘indigestion.” A 
similar reflex from the stomach to the coronarj* tree may be possible; this 
pathway may account for attacks of pain or even occlusions that occur too 
frequently after eating to be merely co-incidental. Many patients who 
reflect the signs of advancing heart disease in chronic gastro-intestinal 
complaints are often treated for gallbladder disease (page 479). Even the 
pain of an acute occlusion may have an abdominal reference, and if 
attended by nausea and vomiting, the differential diagnosis may be dllBcuh 
(Case 101). It is small wonder that many attacks of coronary' occlusion 
masquerade under the term “acute indigestion.” 

Chest Pain. As the coronarj' lesion progresses, a prominent symptom is 
chest pain; it occurs usually in paroxj'sms and is the direct result of myo- 
cardial ischemia. This cardiac pain may come on after emotion or eicitc- 
ment, but is nearly always induced by exertion, particularly when the 
patient hurries up a slight grade. It is also acxemuated by cold weather and 
by overeating. The pain may be of the constricting type and remain con- 
fined to the front of tic chest, or it may radiate to the left arm, both arms, 
the neck, or the jaw bone. When it travels down the arm, it is usually on 
the ulnar side and is felt in the ring and little fingers. A reverse direction 
of the pain may be met in some patients, in which event it starts in the 
arm or elbow' and radiates toward the shoulder. The intensity of the pain 
of an^na varies according to the tndisidual. It may be quite typical in 
onset and distribution in some, while in others it may be expressed as a 
slight ache in a tooth, a finger, or an elbow. Nevertheless, the pain carries 
the same significance in all. Some parients will describe the sensation that 
accompanies narrowing of the coronary arteries as a constriaion or tighten- 
ing and will object to the use of the term “pain." However, this in no way 
detracts from the seriousness of the ^mptom. Cardiac pain nearly always 
plays a prominent role in the symptomatology of those whose daily anivi- 
ties are greatest, particularly if these activities are attended by emotional 
strain. An attack may last a (cat seconds to a few minutes and is usually 
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relieved or at least greatly improved on rest. (For a more complete dis- 
cussion of this symptom, see Chapter 7.) 

Thrombosis. As sclerosis of the coronary V'cssels progresses, thrombosis 
may occur (Fig. 108). The signs and symptoms attending the occlusion of 
a large vessel by a thrombus are well l^nown. Pain usually appears suddenly 
and increases until It becomes agonizing in its intensity. It is usually sub- 
sternal but may radiate to the epigastrium and be followed by nausea and 
vomiting. When the infarct is large, the patient is extremely' pale and has 
the appearance of one acutely, if 
not mortally, ill. A cold sweat ap- 
pears, the blood pressure drops, 
and the pulse may for a time be 
weak and almost imperceptible. 

Often in patients where the lesion 
is one of long duration and anginal 
pain a daily occurrence, the at- 
tack may not present the textbook 
picture of pain and collapse, but 
may be ushered in by a parotysm 
of dy spnea, pulmonary edema, or 
congestive failure: symptoms that 
characterize advanced coronary 
sclerosis. In other patients subject 
to angina, a thrombotic occlusion 
may occur foUow'tng an increase 
in the number and severity of the 
anginal attacks. The pain of the 
occlusion is more severe and longer 
in duration than the pain of an- 
gina and does not yield to nitro- 
glycerine. 

If the obstruction occurs in a 
vessel on the anterior surface of 
the heart, a friction rub may be 
heard over the localized area of pericarditis, while if the infarct faces 
posteriorly, this valuable sign is not elicited. The absence of a precordial 
friction rub following acute chest pain, howes'cr, does not rule out an 
anterior occlusion. 

Since the infarct is in reality an area of necrotic material in the heart 
wail, an elevation of temperature commonly follows its formation. Leuko- 
ej’tosis likewise appears and the red blood cells show an increase in their 
rate of sedimentation. 

If the infarcted area extends to the inside of the ventricle, the necrotic 
surface encourages the deposiuon of fibrin, and a mural thrombus may 
appear, parts of which may subsequently become dislodged and act as 
emboli. Those originating in the right ventricle lodge in the lungs, while 



Fic. 10*. Posterior descentling branch 
of the right coronary arterj fnciseti show- 
ing presence of an obstructive coagulum 
The diagnosis of thrombus was made by 
section. 




Fic. 109 Mum] thrombus at ilw oJ cardiac infara (marled Ii\ arron). (Aufupy No. 
}2,19ii. Philadelphia General Hospital. > 

mesenteric vessels, or tUc c^irctnities. Embolt'Ot is a frequent cause of 
sudden death foUowins a coronary artcr\- occlusion that is often o\cr- 
looketl. It is more common than cardiac rupture. When coronary occlusion 
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ii. suspected, or when it occiirs in the absence of pain, and the possibility 
of a mural thrombus is not considered, a primary brain or pulmonary 
lesion may be diapnosed. Consequently embolic manifestations that sud- 
denly appear in other organs of the body should always prompt us to 
investigate the integrity of the coronary' tree. 

Following acute occlusion, a number of cardiac irregularities may appear. 
The most serious among these are paroxysmal ventricular tachycardia and 
ventricular fibrillation. In many cases where large occlusions occur, the 
immediate onset of ventricular fi- 
brillation usually ends the picture 

Aneurysm. If the patient sur- 
vives the initial shock of the coro- 
nary accident and tlie blood pressure 
again mounts, all danger is not o\er. 

Unless care is used in management, 
a cardiac aneurysm, which is merely 
a localized bulging of the heart wall, 
may form at the site of the infarc- 
tion (Fig, 110), If the patient’s 
activities are resumed too soon after 
a large occlusion, rupture of the 
heart wall through the infarcted 
area may occur. Any sudden exer- 
tion or strain during the period of 
bed rest may also produce the same 
result. 

This is the classical picture of 
coronary disease ending in throm- 
botic occlusion of branches of the Fic.no Cardiac ancurjsms 

coronary artery'. The symptoms 

point to the progress of the underlying lesion, and the therapeutic imphea- 
lions are clear. However, not every case is so easily recognized. Where little 
interference with normal coronary flow is produced, symptoms may be 
entirely absent until the first occlusion suddenly appears. TTie presence of 
coronary disease should be suspected id any patient over 40 who complains 
of dyspnea or chest pam, particularly if this patient is an obese male. A 
positive family history or the presence of hypertension should strengthen 
the suspicion. Many times the electrocardiogram proves a valuable help if 
suggestive changes are seen. On the other hand, a negative electrocardio- 
gram does not eliminate the possibility, since minor alterations in the blood 
flow in the absence of acute myocardial infarction produce no marked 
abnormality. If the patient is seen soon after the onset of a small occlusion, 
a normal tracing may be obtained. Consequently a repetition of the test in 
a few hours is advisable, since this may show significant alterations (page 
643). Usually any marked changes that occur in the features of the electro- 
cardiogram from day to day in a person who gives enough of a liistory to 
arouse suspicion of the presence of a small occlusion may be attributed to 
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this cause and are valuable in reaching a final diagnosis. It is important to 
recognize the mild cases and establish proper treatment early. Few* of the 
characteristic clinical signs, such as low blood pressure, fever, leukocytosis, 
and shock may be evident, in which event the electrocardiogram assumes 
a place of great importance in diagnosis. 

Severe grades of anemia may produce chest pain as a result of myocardial 
anoxemia. In most of these cases it is quite likely that some degree of 
coronary sclerosis already exists, and the addition of the anemia is enough 
to precipitate symptoms of Insuffidency. In the same manner, hyperthy- 
roidism, by increasing the metabolism, may place just enough added strain 
on already diseased coronaries to produce attacks of anginal pain. A simi- 
lar strain on the coronary circulation may occur in older patients with the 
onset of paroxysms of tachycardia, flutter, or fibrillation. 

Levy has called attention to the production of chest pain simulating 
coronary occlusion that may occur in persons consuming large quantities 
of tea or coffee. Tobacco may likewise aggravate the symptoms of coronaiy 
disease.**®’ Chest pain often accompanies effort syndrome, but here 
the other features of the examination are usually sufficient to make the 
distinction. 

The chest pain, and precordial friction that accompany acute fibrinous 
pericarditis are rarely confused with coronarj' throm^sis. The age of the 
patient and the signs of infectious carditis may serve to make the dis- 
tinction, although the features of the electrocardiogram in the two instances 
may be quite similar (see Fig. 252). 

PROGNOSIS 

The prognosis of coronary disease is variable. Many limes the condition 
is discovered in old people at postmortem. In direct contrast to the long 
symptom-free existence possible in some of these cases there are instances 
in younger individuals where a thrombus forming on a single plaque In a 
large artery may spell quick disaster. In betw’een these two extremes there 
are numerous cases ivhere the diagnosis may be made and successful treat- 
ment carried out over a long period. Much, of course, depends on the 
patient’s intelligence, nervous temperament, and willingness to ccwjperate. 
Some apparently hopeless cases Ipage27S) maybe catiied successfully oser 
a period of years with no increase in symptoms, and in some instances even 
an improvement in the exercise tolerance may be obsetx’ed. Patients with 
syphilitic aortitis who have involvement of the coronar}' arteries at their 
site of origin do poorly and generally succumb at an early age. Hyper- 
thyroidism accentuates the symptoms of coronacy' disease but if successfully 
managed, the outlook is gotxl, for after thyroidectomy the symptoms of 
coronary sclerosis may again retreat below the clinical horizon and remain 
out of the picture for years. As a rule, progress of the coronarj’ lesion may 
be roughly gauged by the ease of production of anginal pain when this 
symptom is present. Increasing narrowing of the coronaries is reflected in 
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the patient’s complaint that the pain appears on less exertion. Finally' pain 
appearing on the slightest exertion 
or while at rest suggests an ad- 
vanced lesion and a poor prognosis. 

Some patients, following a typical 
history of angina, may have an 
occlusion, and subsequently, when 
ordinary activity is again attempted, 
have no reappearance of anginal 
pain (sec Case 40). Here we can 
infer that the artery occluded and 
the area of muscle it supplied were 
the only sources of painful afferent 
stimuli arising from the heart. Prog- 
nosis in these cases should be excel- 
lent. 

Occasionally autopsy reveals only 
a very small coronary occlusion that 
appears insufficient to account for the 
fatal outcome. In tliese cases death 
probably results from the reflex 
spasm produced in neighboring 
coronary vessels by the occlusion. 

This increases the area of ischemia 
and precipitates fatal ventricular fi- 
brillation. Refle.\es from the gastro- 
intestinal tract following a heavy 
meal may also produce similar fatal 
spasms of coronary branches. Con- 
sequently we cannot say that all 
small occlusions in their early stages 
are invariably associated with good 
prognoses. 

While the occurrence of coronary 
thrombosis is a serious complication 
in coronary disease, it does not 
necessarily lead to a poor prognosis. 

Wliite has reported several in- 
stances of long survival following a proved occlusion. One patient®®^ sur- 
vived 24 years and another 17^/2 years. 



TREATMENT 
General Principles 

The objects of therapy in coronary disease are to relieve the pain of 
angina or occlusion and to establish a satisfactory dally regime in order to 
postpone for as long as possible heart failure, either of the congestive or 
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included in the caffeine group; caffeine (trimethyl xanthine), theobromine, 
and theophylline (dimethyl xanthine); all are purines and therefore closely 
related to uric acid. These substances are insoluble in water, but when 
combined with salts like sodium salicylate, sodium acetate, or ethylene 
diamine, they become soluble and m this form acquire a wider range of 
clinical usefulness. The most popular member of the group is theophylline 
ethylene diamine (aminophylline, cuphyllin, or metaphyllin). In experi- 
mental work on laboratory animals, most observ'ers agree that the corona rj’ 
arteries are dilated by the drugs of this group.*'’*- Even when 

administered in great dilution to isolated hearts, the coronary output 
increases SO per cent. Cushny suggests that the effect may follow a direct 
stimulation of the heart muscle. However, uniformity of opinion as to the 
effect of the xanthines in man is still lacking. Some clinicians find them 
extremely useful in increasing the blood supply to the myocardium. Experi- 
mental proof of this stand may be found in the work of Fowler and his 
associates*”* who administered aminophylline to normal dogs after ligation 
of a coronary branch, and found that the resulting infarct \ias smaller than 
in control dogs where the drug was not used. However, it is only fair to 
state that similar results were not obtained by Gold and his workers. 
Wiggers and Green likewise found the xanthine group Ineffectis'e in in- 
creasing the coronary flow in dogs after experimental coronary occlu- 
sion.“®- 12” 

Taking into consideration the variable factors tliat exist in every case of 
coronary disease in man, a definite decision concerning the value of the 
xanthines is difficult to obtain. While I do not doubt the good results 
reported in the literature by many observers, i have not learned to depend 
on these drugs so much to relieve or prevent pain in coronary disease as I 
have for their diuretic action in cases of congestive failure and in the treat- 
ment of certain types of dyspnea where morphine is poorly tolerated. 

Another point against the rvholesale use of the xanthines is the expense 
to the patient. The best rule in practice is to administer one of the group, 
for example, theobromine sodium acetate in 0.5 Gm. (5 grain) doses after 
meals for a period of a week. If there is no definite improvement in the 
symptoms, it may be discontinued. Considering the rigid calcified cor- 
onaries that we see so often at autopsy, 1 doubt the efficacy of these drugs 
as dilators in every case. However, they may be efficient in the treatment 
of coronary disease in younger patients where reflex spasm of the vessels 
still plays a major role. 

Barbiturates. At the present time, sedatives of the barbituric-acid 
series are very popular in the treatment of coronary disease, particularly 
when associated with hypertension. While there is no doubt that these 
drugs serve to allay fear, relieve insomnia and nervousness, and by blocking 
reflex pathways reduce the number and severity of anginal attacks, they 
should be used with care and their administration should be continuous 
only when the patient is under the constant supervision of the physician. 
Untoward symptoms are not uncommon, while in excessive doses these 
drugs can do harm. It is \\ise not to exceed IS to 30 mg. (j4 to grain) 
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of phenobarbital three times daily. A mild sedative effect is usually obtained 
by this dose, which is valuable in quieting the heart and decreasing the 
incidence of ectopic rhythms. 

Digitalis. Recent studies all seem to confirm the opinion that digitalis is 
of questionable benefit in cases of coronary disease in the absence of signs 
of congestive failure. Ginsberg and his associates^’® studied the effect of 
various digitalis preparations on the coronary' sinus outflow of heart-lung 
preparations and of intact dogs. They observ'ed an initial decrease in the 
coronary flow lasting about ten minutes, which was generally followed by 
an increase for the remainder of the experiment. Variable results were 
obtained in intact animals, many shotting no change at all in the coronaiy 
flow following digitalis administration. These carefully performed experi- 
ments indicate that the constrictor effect of di^talis upon coronary' circula- 
tion is not sufficient to contraindicate its use unless there is present an 
extreme deficiency in the coronary flow. Travell et al.®”' studied the effect 
of digitalis on cats three weeks after experimental ligation of a coronary 
vessel and found all the animals were more susceptible to digitalis than 
normal controls. About three-fourths as much digitalis rvas needed after 
ligation of a coronary vessel to cause a ventricular ectopic rhythm and 
death. As a rule they found that the larger the infarct, the more susceptible 
the animal appeared to be to the drug, but many exceptions tvere noted. 
These investigators concluded that digitalis administered after coronary 
occlusion, at least in the e.\perimental animal, favors the production of 
abnormal impulses in the infarcted area that may lead to attacks o( 
ventricular tachycardia and fibrillation. In view of these results, the best 
rule to follow in practice is to withhold digitalis in coronary disease in the 
absence of signs of congestive failure. With the appearance of cardiac 
decompensation, however, digitalis should alu-ays be given in sulficlent 
amounts to achieve a therapeutic result (Chapter 2). 

Nitrites should be used as required for the anginal pain that may com- 
plicate coronary disease. Fresh nitroglycerine triturates (1/100 grain) dis- 
solved under the tongue as occasion demands still constitute the best form 
of nitrite therapy. The tablets should net'cr be prescribed to be taken at 
stated intervals during the day. Occasionally good results may be obtained 
by using a tablet just before an activity that previously provoked an 
anginal attack. In this way it may be possible to open up some collateral 
channels in the coronary circulation by combining the dilating effect of the 
drug tt’ith the increased blood flotv that follows the e.xertion. A further 
discussion of nitrite therapy will be found in Chapter 7. 

M^^ACEME^T OF AcUTE OCCI.USION 

Control of Pain. The first thought is to control the pain, nhich Is 
usually of a severe agonizing variety. Consequently a hypodermic injec- 
tion of morphine sulfate, Id grain (15 mg.), should be given at onec. 
Continuation of the pain calls for a similar dose in a half hour, and in some 
cases several hypodermic injections may be required. If possible, the patient 
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should be made comfortable where he is found by the physician on his 
arrival, for it is distinctly harmful to move a patient in this condition 
unless it is an absolute necessity. The patient should not be undressed until 
some degree of recovery is evident in the appearance, pulse, and blood 
pressure. The application of local heat is advisable in the form of a hot 
water bottle or electric pad. At this stage it is unwise to use a multiplicity 
of “restorative” measures. The acute insult to the myocardium contra- 
indicates the use of large infusions that may add to the circulatory load. 
It is also better policy to withhold adrenalin and ephedrine unless the 
emergency is extreme and the patient is unconscious and pulseless. 

Absolute physical and mental rest are essential for the patient, and 
are usually obtainable only when tasks are found in some other location for 
the excess number of anxious relatives that usually crowd the scene. It is 
far better to engage a capable attendant at the start. The type of bed and 
other matters relating to the general care of the patient with failure of the 
coronary circulation do not differ from those recommended for failure of 
the congestive type (page 74). 

Once the diagnosis is established, too frequent examinations disturb the 
patient. A trip to the hospital to secure an electrocardiogram or roentgeno- 
gram to prove what is obvious on clinical examination is likewise no great 
advantage at this stage of the treatment. 

When the pain has been completely controlled, the hypodermics of mor- 
phine should be stopped. Enough sedation should be given, however, to 
insure a good rest during the first few nights of the illness. It is quite 
possible that the morphine in some patients may induce vomiting, so it is 
wise to discontinue it as soon as the pain disappears and use as a substitute 
for allaying restlessness, one of the barbituric-acid derivatives or sodium 
bromide. Sedatives are necessary in securing the relaxation that is so essen- 
tial during the first few days following an acute attack of coronary 
thrombosis. Since nausea and vomiting may accompany the state of shock 
that attends the accident or may follow the large doses of morphine, 
the diet for the first day or two will not be a matter of great concern 
(Chapter 21 ). 

Constipation usually follows the morphine but may be disregarded 
during the first two days unless a great deal of distention develops, in 
which event an enema is indicated. It is wise whenever possible to post- 
pone the use of enemas until complete circulatory balance has been 
restored and the patient is definitely on the road to recovery. Later in the 
course of treatment a routine laxative sufficient to secure one bowel move- 
ment daily should be given and the patient instructed to avoid straining 
at all times. 

Oxygen. In many cases following occlusion of a large coronary branch, 
cardiac action Is much embarrassed, and life hangs in the balance. Sutv’ival 
in these instances will depend lately on the aid rendered by the physician 
and the speed with wliich he acts. Often the administration of oxygen may 
prove the deciding factor in sivin^ng the balance in favor of recovery. 
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In patients who show marked dyspnea and cjanosis. oxygen is best gi%cn 
in a concentration of 45 to 50 per cent, using a tent; bvit other metht^s, i{ 
intelligently used, should prove equally efficient (page 99). Oxygen brings 
prompt relief to the respiratory embarrassment and restlessness, diminishes 
or abolishes the cyanosis, and slows the cardiac and respiratory rates.*^’- 
Levy and Barach^^- recommend the use of an oxygen tent over long 
periods for patients suffering from acute attacks of coronary occlusion. 
If the patient is removed from the tent too soon, the symptoms of circula- 
tory distress may recur. 

Glucose. If we continue to plan our treatment physiologically’, we should 
next attempt to make more glucose immediately’ available to the overtaxed 
heart muscle. All laboratory workers have witnessed the prompt revival of 
the isolated heart of the experimental animal that follows the addition of 
glucose to the infusion entering che coronary vessels. To produce some 
measure of the same effect is our hope w'hen we inject small amounts of 
SO per cent glucose solution. As previously stated, large intravenous Injec- 
tions are contraindicated, since they increase the blood volume at a time 
when the heart is already overloaded; consequently, only small amounts of 
glucose should be used, and all injections should be given slowly’. I prefer 
SO cc. of a SO per cent glucose solution. After warming the ampule to body 
temperature, the technic may be simplified by drawing the entire contents 
into a large syringe and injecting it into an arm vein. Five minutes should 
be allowed to inject SO cc., so that the danger of adding loo quickly to the 
blood volume, as well as that of venous thrombosis, may be a\oided. 
Unfortunately, the same effect is not obtained by giving a similar amount 
of glucose by mouth. The excessively sweet solution may cause nausea, 
and slow absorption from the gastro-Intestinal tract may be expected in the 
presence of so marked an impairment of the circulation. The introduction 
of a hypertonic glucose solution into the circulation has a vasodilator effect 
on blood vessels, including the coronaries, and this may account for some 
of the benefit deriv'ed from these injections. 

If respiratory difficulty is present in the form of Cheyne-Stokes breath- 
ing or paroxysmal dyspnea (cardiac asthma), some improvement may' be 
noted following injections of glucose. Caffeine sodium benzoate may be 
useful in cases of acute occlusion if pven intravenously in doses of 7^ 
grains fO.S Gra.} every four hours. 

I have seen two patients (sec Figs. 243 and 244) develop sudden com- 
plete heart block shortly after the onset of an acute coronary occlusion. 
Ty’pical Stokes-Adams seizures occurred in one, followed by' death six 
hours later. In the other patient these attacks did not occur; normal rhythm 
w'as re-established in two days, and the remainder of the convalescence was 
smooth. The management of Stokes-Adams seizures is described on page 
405. 

Ventricular tachycardia (page 390) may occur following an occlusion 
and precipitate cardiac failure. The attack may end spontaneously, but as 
soon as the diagnosis is established, quinidine sulfate should be given. 
The usual initial dose should be 0.1 Gm. (IJ4 to 2 grains), followed in 
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two hours by a slightly larger dose, 0.2 Gm. (3 grains), and later by 0.3 Gm. 
(5 grains) every three hours. Qumidine is usually well tolerated by patients 
sijfFering from acute occlusion. When the attack is terminated, it is well to 
continue 0.3 Gm. (5 grains) of qumidine three times daily as a maintenance 
dose, for a period of ten days to two tvceks. Levine-'®- recommends 
quinidinc in 0.2 Gm. (3 grains) doses three times a day for two weeks as 
a prophylactic measure in every case as soon as die diagnosis of coronary 
occlusion is made, hoping in this way that such complications as paroxysmal 
ventricular tachycardia, paroxysmal auricular and ventricular fibrillation 
may be prevented. 

Patients with cardiovascular syphilis may occasionally dex'elop acute 
coronary thrombosis, in which event the treatment for the acute episode 
is the same as outlined above. When recovery is complete, bismuth and 
the iodides may be started (page 214). 

Complete rest in bed for six weeks is the prescription in all cases of acute 
occlusion. While the practitioners of today are expert in the diagnosis of 
occlusion, many allow their patients to be out of bed before the infarct has 
had time to heal firmly. Wdlius has demonstrated that in 5 to 22 days 
after the formation of a coronary infarct, connectivc-tissuc formation may 
be recognized, and in four to six months the healing is complete. The value 
of careful increase in exercise allowance after the initial six weeks of bed 
rest is therefore evident if ventricular aneurj'sms and other complications 
are to be avoided. Useful guides to healing of the infarct are the behavior 
of the sedimentation rate (page 57) and the subsequent changes in the 
appearance of the electrocardiogram (page 636). As a rule, return to full 
activity should not be allowed for three months. 

If at all possible, much can be gained by a period of spa treatment at the 
time uhen the patient is first permuted to be out of bed (page 513). The 
education secured here in the matters of diet and activity often proves 
invaluable. The patient learns to be satisfied with life on a much reduced 
plane, which may be an important step toward prevention of recurrence of 
the episode. 

A great deal has been written concerning the use of tobacco by patients 
who have coronary disease. Without reviemng the different sides of the 
question, I believe that it is safe to state that enough is definitely known 
about the effect of tobacco in cases of arterial disease to prohibit its use by 
patients who are striving to live along with coronary-artery disease and 
avoid its complications. 


SURCICAl. TREATMENT 

Newer treatments have a deaded surgical trend. Total thyroidectomy 
has been recommended for coronary disease as well for ihc complication 
of congestive failure. This pjocedure has been discussed elsewhere (page 
102). More recently Beck'"’ has grafted vascularixed tissues on the heart in 
the hope of providing the myocardium with an additional blood supply and 
relieving the anaxemia. Skeletal miisclc from the chest xvall and fat from 
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the mediastinal and subcutaneous deposits are the tissues used in this 
operation. A graft from the left pectoralis major is applied to the surface 
of the heart, which is approached from the left side of the sternum. At the 
same time the pericardium is roughened to encourage adhesions between 
the heart muscle and the pericardial fat that receives some of its blood 
supply from estracoronary sources. Powdered beef bone is used on the 
surface of the heart in the hope that the inflammatory reaction it pro- 
duces may increase the number of vascularized adhesions betueen the 
graft and the coronarj' bed. Quinidme should be given routinely before 
and after this operation, and the surgeon should be prepared to defibrillate 
the ventricles if ventricular flbrillation occurs at any step of the procedure 
(page 475 ) . Patients are placed in osygen tents for variable periods follow- 
ing operation. While Beck’s mortality for the first 12 patients was SO per 
cent, in the next nine cases the mortality was zero. So far the clinical 
results of this procedure are encouraging. Improvement in the patient’s 
symptoms is brought about either by the increased blood supply or its 
more efficient distribution or by interruption at the time of operation of 
nerve pathways from the heart. Final opinion in the matter of the Beck 
operation will depend upon the clinical course of the first group of patients 
subjected to the operation when compared to a control series and the size 
of the collateral channels that will be revealed in the autopsy specimens. 

At the present writing, the physician should continue to treat his patients 
with coronary disease by the usual medical measures. I referred some 
patients for total thyroid ablation when this procedure reached the peak 
of its popularity, but have so far referred none for the Beck operation. In 
the exceptional case where pain is extreme and cannot be controlled, the 
paravertebral injection of alcohol (page 256) is the procedure of choice and 
IS attended by less risk. However, like the nitrite the medical man admin- 
isters, it is only directed toward relief of a symptom and does not strike at 
the defect responsible for the disease. The Beck operation, on the other 
hand, is planned to ^ve the heart muscle more blood. If this is accomplished 
and the mortality remains lo^v, our future choice in the matter is obrious. 

MA^ACESIC^’T OF CARDIAC COMPLICATIONS I.N DlABETES MeEUTUS 

(See page 287) 

ILLUSTRATIVE CASES 


Coronary Disease Complicated by Angina — ^Marked Improvement 
Following Initial Attack of Coronary Thrombosis 
Case 40. G H , a city fireman of 46, nhen first seen on lt)/3/33 comphined of a 
“crushing” che't pam radiating to both arms, sudden in onset and increasing- in seierity. 
Milder a'ttacks of pain similar m type had been prc«ent for one month, usually appearing 
ashen the patient ai-alked up a long hiH near hb home and disappearing promptly after 
a short rest. 

The past medical history uas n^tbe. The family history showed that his father 
and one brother died suddenly of heart disease. 
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Physical Examinatiov. B.P. 90/60. T. 97.2. P, JOO. Ashen pallor, dyspnea, and 
sweating were noted. No cardiac enlargement. There was a systolic murmur over the 
aortic area, transmitted to the vessels of the neck. The lungs were clear. Abdomen 
negative. No edema. 

Diacvosis. a. Etiologic: Arteriosclerosis. B. Anatomic: No cardiac enlargement. 
Coronary occlusion. Coronary infarction. C. Physiologic: Anginal syndrome. D. Func- 
tional Classification: Class 4. Therapeutic Classification: Class E. 

Discussion. An injection of morphine sulfate, IS mg. (J4 grain), was 
sufficient to give complete relief of pain. In two hours the circulatory' 
equilibrium was restored, the blood pressure rose to 110/80, the color 
improved, and the dyspnea was no longer in ev'idence. 

Complete bed rest for seven weeks was ordered. During this entire period, 
the patient’s condition was excellent. The chest pain did not reappear, and 
the only drug used was phenobarbital, which helped on several occasions 
to allay restlessness and combat insomnia. 

At the end of seven weeks a gradual increase in activity was prescribed. 
The anginal pain did not reappear. Ten weeks after the attack, an ortho- 
diagram showed no cardiac enlargement. Three months after the attack 
the patient was allowed to undertake light duties around the firehouse. 
Since there was no return of either chest pain or dyspnea during the ne.Tt 
three months, a still further increase in his activity was permitted. 

This patient was examined at regular intervals from 1934 to 1940. He 
has remained free of all symptoms. The heart has not increased in size. 
The electrocardiogram has returned to normal (see Fig. 236), 

The feature of considerable interest in reviewing this case is the complete 
disappearance of anginal seizures following an attack of acute coronary 
thrombosis. A tempting explanation is to suppose that the branch of the 
coronary tree that was responsible for the angina was the seat of more 
advanced sclerotic changes. Occlusion, follotved by healing that the com- 
plete bed rest permitted, eliminated this myocardial sector as a focus for 
pain production. The subsequent history of this patient suggests that the 
remaining coronary arteries, if sclerosed, are certainly not narrowed to a 
point where ordinary exertion produces symptoms. Due credit must also 
be allowed for the collateral circulation that took place about this area. 

The fact that few drugs were employed in the management of this 
patient deserves comment. An initial dose of morphine was given, during 
convalescence an occasional dose of phenobarbital was used, and when he 
returned to work, a prescription was written for 2-grain capsules of 
theophylline ethylene diamine to be taken after meals. Nitroglycerine was 
prescribed and carried at all times, but since angina did not reappear, it 
was never used. After taking the capsules containing the xanthine deriva- 
tive for a few weeks, the patient was advised to go along without drugs. 
No symptoms reappeared; consequently no medication has been necessary 
during the past few years. 

A follow-up study is now made every three months. At each visit, an 
interval history is obtained, the heart size checked by roentgen examina- 
tion and electrocardiographic examination repeated. 
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This patient’s record points out that the prognosis in coronary occlusion 
in some cases is excellent. Younger patients tend to do verj' well if other 
factors in the history are good. The favorable circumstances here include 
the absence of hypertension and cardiac enlargement, and the fact that the 
anginal seizures did not recur when activities were resumed. In addition, 
the attack itself was readily controlled, recovery prompt, pain not pro- 
longed, the fever was not high following the accident, and congestive failure 
and abnormal rhythms did not complicate the picture. An unfavorable 
factor that cannot be overlooked in this case is the poor family history. 

Many physicians, no doubt, could collect a number of similar instances 
of recovery following attacks of acute coronary occlusion in which the 
proper period of bed rest has been obtained, and the return to ordinar> 
activities has been gradual. Rest undoubtedly is the main feature of the 
treatment. 

CoROXARY Disease Complicated by Ancika and Throsibosis — 
Impro\ement Following Careful Regulation 

Case 41. C. S, an electrical engineer of 53, was £nt seen in September, I9J5, 
complaining of chest pain on exertion for one >ear. In June, 1935, an attack of 
se\ere chest pain was experienced, lasting three hours and requiring a hypodermie of 
morphine for relief Bed rest for six weeks was followed by recurrence of anginal pain 
on slight exertion The patient returned to work two months following the attack but 
found that actnity was coosiderably curtailed by chest pain. 

Physical Eiamivatiov. B.P. 1 14/70. The heart was enlarged to the left, and a soft 
s>stolic murmur was heard over the mitral area. The heart sounds were norma! and 
the rhythm was regular. 

The orthodiagram (Fig. 1 1 2.4) showed a slight geoeralized enlargement. The cardio- 
thoradc ratio ssas 0 57. The transverse diameter was 14.3 cm. (predicted 13.8 cm.), 
cardiac area 133 <q. cm, (predicted IIO sq cm.), aorta 3.8 cm. 

The electrocardiogram (Fig. 112B) suggested that the recent severe attack of pain 
was caused by a coronary occlusion. The infarct was thought to involve the anterior pan 
of the left ventricle and the septum. 

The blood Wasserniann was negative. The blood count, kidney function and con- 
centration tests were all normal. 

Clinical Diagnosis. A. Etiologic: Arteriosclerosis. B. Anatomic: Cardiac h)pertrophy. 
Relative mitral msnffiaencr. C. Physiologic Anginal syndrome. Normal sinus rhythm 
D. Functional Classification: Class 3. Therapeutic Classification: Class C. 

Discussion. A histof)' anginal attacks of a year's duration followed 
by an occlusion and persisting chest pain is not a very' encouraging com- 
bination. The amount of structural damage evident on physical examinauon 
that was confirmed by the clearocardiogram and orthodiagram made me 
hesitate to give this man’s family anjnhing but a poor prognosis. However, 
let us see what he accomplished. 

The patient’s history revealed that he lived in the suburbs in a three- 
story house on a hill. Trips up the hill, especially in winter weather, were 
always attended by a great deal of preoirdial pain. His work was difficult, 
and he was constantly under a severe nervous strain. In addition, there 
was considerable difference of opinion between the patient and the man- 
ager of his department. These emotional upsets increased the frequency 
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of the anginal attacks during the day. There was no time allowed for lunch 
on many working days, and consequently a very heavy dinner was the rule 
in the evening. Excess tobacco was consumed at all times, cigarettes during 
the day and cigars at night. Later it was brought to light that the patient 
was active in a country club and held a minor township position, both of 
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FfC. I il. A. OitfioiLagram, Note slight rotdiac enlargement and hypertensive shape 
Ascending aorta prominent on right border. The aortic knob prominent. B. Electro- 
cardiogram of 6/8/35 shows inverted T-l with doming of the S-T interval in the same 
lead. The direct leatls (old technic) show absence of Q-ivates in leads 4 and S and 
upright T-waves in same leads The traang taken on 12/15/39 shows less marked 
changes. Lead 4F, however, is suggestive Note sharply inverted T-wave and the doming 
of the S-T interval. 

which consumed the greater portion of his spare time in the evenings and 
on week-ends. 

The first step toward readjustment of this man’s activities was taken 
when he moved out of the house on the hill and secured a first floor 
apartment in the vicinity of the suburban railroad station. Tliis eliminated 
hill climbing in the evening. Meanwhile, the patient’s uife learned to drive 
a small car and acted as chauffeur on all occasions. In fair weather she 
drove the patient to the door of his office building and in bad weather to 
the railroad station. An hour was taken for a light lunch. When oppor- 
tunity presented, the patient was transferred to another doparement in Ins 
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company that gave him a slight reducuon in salar>’ but shorter hours, a 
new department head, and eliirunated trips on the road. 

The anginal attacks gradually became less frequent and less severe. 
Instead of 12 to 14 nitroglycerine tablets a day, he found that he needed 
only tno or three. Lighter meals were taken at night, and tobacco and 
coffee tyere eliminated. A longer night’s rest nas at first made possible by 
a sedative, but later this was withdrann. As soon as possible the patient 
resigned from his township office and the country’ club, and replaced his 
golf by developing an interest in book collecting. This was a fortunate 
hobby to choose, and many of his evenings and week-ends were spent In 
reading and discussing his books. WTien summer came, a two-months’ 
vacation was arranged and a bungalow rented at the seashore, where the 
same program was continued. 

This patient has now had five years of comparative comfort. Anginal 
attacks have gradually decreased, although when he was last examined 
(December IS, 1939), he reported an average of one or two slight seizures 
a day. He has learned to take a nitroglycerine tablet under the tongue 
just before undertaking exertion that previously brought him a little above 
the pain threshold. In this way, he is increasing his collateral drculatioa, 
for when the dilator drug opens up the coronaries, who can say that the 
light exercise that follows does not force blood along new pathways! 

The interest taken by this patient in getting well and the great help given 
him by his wife in every' detail of his program account for the good tesule. 
I doubt if any' surgical operation direaed toward increasing the collateral 
flow could have given any greater teltcf than was obtained on the medical 
regime. The last electrocardiogram (see Fig. n2B) taken five years after 
the first still shows evidence of the old infarction in the pronounced inversion 
of the T-waves in lead 1. The heart size decreased during this period 
(sec Fig. 1I2A). 

This case history’ again illustrates that drugs play a very minor role in 
the treatment of coronary’ lesions. A carefully planned program given to a 
patient who has the will to survive often produces a similar result. If one 
of the newer coronary' dilator drugs had been given to this man con- 
tinuously during his course of treatment, much undeserved praise would 
have been given to an agent acting only in the role of a placebo. 

This patient also demonstrates the need for individual treatment in 
coronary’ disease. The plan of battle should be drawn up when the full 
account of each hour of the day is at hand. Faith should then not be pinned 
on a multiplicity of drugs {that arensually changed or rearranged at each 
office visit), but on the result of the correction of many problems brought 
to light by a complete understanding of the patient’s temperament, occupa- 
tion, and home environment. 

CoROVARV Occlusion (Unsuspected) — Sudden Death Follow i.nc Rup- 
ture OF Left Ventricle Through Area of I.nfarctiov 

Case 42. tV. L., a white male of 80, wandered inf© the Philadelphia General Hospital 
OH U/7/2S. He wav confused a^ disoriented but showed a fair state of Butrition. 
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Jation bet«’een the extent of the mfarcted or scarred area and death. Many 
hearts have revealed such massive and obviously Jong standing lesions that 
we have wondered many times how the patient was able to sur%'ive and 
carry on strenuous activities in spite of such extensive myocardial damage. 
Many of the infarcts that are encountered arc often larger than a silver 
dollar. On the other hand, in some cases where death takes place suddenly, 
no infarction may be present; or if it is found after a search, it may not 
exceed a ten cent piece in size. In these cases we must seek the cause of 
death in the profound disturbances of cardiac rhythm initiated by this 
small area in the myocardium. 

In syphilis of the aorta, simple narrowing of the coronary orifices with- 
out occlusion may produce sudden death (page 210). In such hearts, the 
condition of the coronary vessels may be quite satisfactory beyond their 
point of origin in the diseased aorta. 

Hypertensive cardiovascular disease is, in our experience, second to 
coronary disease as a cause of sudden death. It is, of course, frequently 
associated with coronary-artery disease, although it may operate as an 
independent factor in the production of the terminal episode. Hypertension 
and syphilitic aortitis, particularly in negroes, appear to be a common 
combination in the production of sudden cardiac failure. The enlargement 
of the left ventricle, and the sudden demand for increase in the coronary 
blood flow in the presence of such a marked narrowing of the mouths of 
the coronary vessels in the aorta, arc the factors that explain the terminal 
episode. 

The effect of a sudden mental shock in these individuals was tvell illus- 
trated by two cases observed recently at the city morgue. A male negro 
collapsed and died suddenly while at work on a laboring project. His body 
w'as brought to the morgue, his associates meanwhile going to his home 
to carry the news to his w’lfe. She promptly collapsed and was pronounced 
dead in a few minutes. Her body was likewise removed to the morgue. 
Their hearts were identical in revealing syphilitic aortitis and the effect of 
long continued hypertension with marked left ventricular hypertrophy. 
They diflercd only in weight, the heart of the husband weighing 650 Gm., 
and that of the wife 600 Gm. 

Syphilitic sortie regurghatioa and arteriosclerotic aort/c stenosis are the 
chief valvular lesions that are associated with sudden death. Rheumatic 
valvular disease is a distinctly rare cause in our autopsy e-xperience at the 
morgue. While it may occur, it is less frequent than cither of the two 
previously mentioned. The youth of the patients w’ho develop rheumatic 
lesions, the comparatively little myocardial damage some of them reveal 
after the active process subsides, as well as the wide clinical recognition 
such valvular lesions enjoy, probably account for the fact that we sec them 
so infrequently in our department- Congenital lesions, such as pulmonary 
stenosis and its combinations, are in ray experience rarely the cause of 
sudden death. 

Rupture of an aortic aneurysm, syphilitic in origin, is by far the most 
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common extracardiac vascular lesion that results in sudden death. Male 
negroes appear to us to he the commonest victims o{ such lesions. Dissect- 
ing aneurysms (page 322) that usually result from sclerotic vascular occlu- 
sions of branches of the vasa vasorum when associated with hypertension, 
are not rare. Many cause death by the tamponade that follows their 
rupture into the pericardial sac. We have encountered 30 such cases in 
6,()00 examinations. 

The sudden fatal attack of angina pectoris is most commonly explained 
on the finding of coronary artery disease. Indeed, as has been frequently 
observed, it is the unusual patient in the age group when angina is common 
who lacks some degree of coronary change. 

At times we see relatively young subjects, who uerc apparently in a good 
state of health, in whom sudden death occurs with far from adequate 
pathologic evidence of disease. The part that such factors as temperature 
and physical exertion play in sudden death was illustrated by a youthful 
employee of a gasoline station, who, after he had walked several miles 
through heavy snow, engaged immediately thereafter in shoveling large 
drifts, collapsed and died suddenly. Complete autopsy revealed nothing 
but right ventricular dilatation, without other significant lesions. 

The effect of marked changes in temperature and weather conditions on 
cardiac patients deserves further consideration and study. We have noticed 
that abrupt changes in weather such as sudden, severe cold, in association 
with a heaty snowfall, will promptly be reflected in the increase of admis- 
sions to the morgue of instances of sudden cardiac deaths. Some we cannot 
explain, while others may be associated with any of the diseases mentioned 
above. 

Acute Coronary Occlusion Complicated bv Co.mplete Heart Block- 
Recovery — Death Six Years Later from Concestii'e Failure 

Case 43. R McM., a white jamior of SS, was first seen in June, 1930, complaining of 
djspnea and sertigo. 

Physical Examination Ovemci'ght. BJ*. I7O/I00. The retinal vessels showed 
evidence of marked sclerosis There was cardiac enlargement, a s}stolic murmur at the 
apex and an accentuation of (he aortic second sound. 

Blood count and urjnal)sis were normal Wassermann negative. 

COURSF. Fourteen months later the patient had a sudden attack of chest pain while 
attempting to paint a tin roof on a hot August afternoon. When examined, there was 
marked dyspnea, cyanosis, and shock. The blood pressure was 80/6D, the pulse 120 
Later the pulse rate fell suddenly to 40, but there vvas no loss of consciousness and no 
convulsive movements A bedside electrocardiogram showed evidence of posterior coronary 
occlusion (see Fig. 243A). 

Diagnosis. A Etiologic. Hvpertension. Arteriosclerosis. B. Anatomic: Cardiac enlarge- 
mcni. Relative imtial insufEciency. Corenaty scletosis Coronarj- occlusion (posterior) 

C. Physiologic- Heart block (complete). D. Functional Classification: Class 4. Thera- 
peutic Classification Class E 

Discussion. When the patient was first seen, examination of the retinal 
vessels suggested that the hypertension was not of recent origin. The heart 
was of the hypertensive type, enlarged to the left, and the dyspnea pointed 
to early cardiac failure although some allowance was made for the obesity 
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A suitable hypertensive rcpme was prescribed (page 303), and the patient 
was given instructions in adjusting his work to the level of his myocardial 
reserve. 

When next examined, 1+ months later, all the signs of acute coronar}’ 
occlusion U’ere present. Moiphine was giv'cn at once for pain. Three injec- 
tions of 15 rag. (54 grain) each were required at uvo-hour intervals. For 
the dyspnea and cyanosis, oxygen was administered through a nasal 
catheter (page 99) at the rate of five liters per hour. It was continued for 
36 hours. Three injections of SO cc. of 50 per cent glucose were given 
during the first 24- hours at eight-hour inteiwals. The patient showed 
gradual Improvement following these measures, and on the seventh day, 
normal rhj'thm returned spontaneously (see Fig. 243C). No digitalis was 
prescribed. The remaining seven weeks of his period of bed rest were 
uneventful. 

When slight exertion was allowed at the end of this lime, a marked 
increase in the amount of dyspnea was obsert'ed. His activities W'ere 
restricted in an attempt to conform to this reduction in myocardial reserve, 
and he was kept on one floor of his home for another month. At the 
beginning of the fourth month the patient insisted on returning to his 
work as janitor of an office building. Although he tvas advised against 
undertaking the work incident to this position, the patient managed to go 
along for a year, during which time he continuously showed signs of mild 
congestive failure. He was digitalized two months after his attack of 
coronary thrombosis. Intermittent claudication appeared during the first 
few months following his return to work although anginal pains trere never 
experienced. The claudication, no doubt, was more efficient in limiting his 
activity than the advice wc gave him. In addition to the maintenance 
digitalis tablet of O.l Gm. (1)4 grains) daily, theobromine sodium acetate, 
0-3 Gro. (5 grains) was given after meals. No improvement in the claudica- 
tion was noted. 

Two years after the acute occlusion, edema of the feet became marked 
and persisted. The heart showed increase In size, and the exercise tolerance 
showed a further reduction. Ordinary activity produced marked dyspnea. 
Weekly injections of mercupurin (2.0 cc.) uere given with ammonium 
chloride 1.0 Gm. (15 grains) after meals; this regime removed all evidences 
of edema. 

Two months later, however, the patient began to have frequent attacks 
of nocturnal paroxysmal dyspnea and died suddenly during one of the 
seizures. No autopsy was obtained. 

Following the posterior coronary occlusion, which must have been a large 
one, this patient did not have enough cardiac rescr^’e to carry’ on without 
discomfort. He was always on the verge of congestive failure. Dyspnea was 
marked on slight exertion, and later dyspnea of the paroxysmal nocturnal 
variety entered the picture. Death occurred during one of these sudden 
episodes of left ventricular failure. Reviewing this record, it is remarkable 
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how long the patient was able to sumve following, first, the acute failure 
of his coronarj' circulation, and later, cardiac failure of the congestive tj'pc. 

The most interesting feature of his single attack of coronarj' thrombosis 
IS the sudden onset of heart block. When this occurs, the blood supply to 
the bundle of His has usually been sharply curtailed and momentary 
cessation of ventricular activity, cerebral anoxemia and Adams-Stokcs 
seizures are not uncommon sequelae. It is strange that this patient never 
lost consciousness when his pulse fell suddenly to 40. As a rule, the greater 
the degree of bradycardia, the more serious the situation becomes, and the 
more likelihood there is that Adams-Stokes seizures uill develop. The 
sudden appearance of bradycardia of this degree following the attack of 
chest pain enables the clinician to make a diagnosis of posterior occlusion 
and to predict that the lesion is in the right coronarj' artery. The infarct 
that results usually includes the posterior portion of the interventricular 
septum and the posterior surface of the left ventricle. Since the infarct 
faces posteriorly, no friction tub is heard. 

It will be seen (see Fig. 245C) that norma! rhythm returned later. This 
may be interpreted as evidence of the development of a collateral circula* 
tion in the tissues about the bundle. On the other hand, adequate anasto* 
moses in the septum may prevent the occurrence of heart block uben 
occlusion involves this region. 

In some instances followingan acute coronary* occlusion, intraventricular 
or bundle-branch block may accompany an A-V conduction defect, in uhtch 
e\cnt the gras’ity of the situation is increased.**®’ While complete heart 
block complicates coronary occlusion in from 0.7 to 4.0 per cent of the 
cases, intraventricular block has a much higher incidence. Master 
has reported this finding in IS per cent of 375 cases. As a group these 
patients are older and present e\-idence of more advanced cardiac damage, 
Usually the complete block is permanent (page 406); in fact, this 
arrhythmia may be the only remaining evidence of a previous occlusion 
when the patient is seen some time later. Many' of the une.xplained pro- 
longations of the P'R intervals that ace often encountered later in life, no 
doubt represent a more gradual interference with the coronary blood flow. 
Repeated occlusions have a tendency’ to increase this conduction defect 
until permanent complete block occurs (see Fig. 181). 

Acute Coro.nary Occlusion- Complicated bv Complete Heart Block — 
Death During an Adams-Stokes Seizure 
Case 44. W. S., a railroad engineer of 69, was first seen in April, 1934, complaining 
of \ertigo and djspnea. 

Physical Examivatiov. BP. 170/100. TTiere was cardiac enlargement, chiefly lefi 
ventricular, aortic dilatation, and an advanced degree of cerebral sclerosis. 

Laboratory Pata. The urine showed fixation of the specific gravity. The blood 
Wassermann and blood count were negative. ^ 

COURSE. On these findings the patient obtained a railroad pension and with incfeased 
rest and digitalization showed few circulatory symptoms for a period of five years. 
During this tune he was examined three times and the orthodiagram and elearocardio- 
gram showed no significant changes. 
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In August, 1939, there was a sudden attack of chest pajn accompankd by sneating 
and signs of shock. His course was rapidly down hill in spite of the usual measures 
(morphine, oxjgen, and glucose). Twelve hours following the onset of chest pain, the 
pulse suddenly dropped to +5, and during the next six hours, he had frequent Adams- 
hiokes seizures, in one of which he died (see Fig. 244). 

Discussion. Complete heart block following the sudden coronary occlu- 
sion in this patient ivas accompanied by Adams-Stokes seizures. When 
these attacks complicate coronary occlusion, the outcome is usually fatal. 
The treatment should be directed toward increasing the pulse rate and 
may be planned accurately only when the cardiac mechanism during the 
seizure has been determined by an electrocardiogram. Epinephrine is safe 
to use in cases of ventricular standstill, but in the presence of coronary 
disease it should always be used with care. Management of Adams-Stokes 
seizures is discussed in detail on page 403. 

JrANAGEMCNT OF THE CARDIAC COMPLICATIONS OF DIADETCS MELLITUS 

In the era before insulin, coma, acidosis, infection, and malnutrition were 
the chief causes of concern. Hospital admissions in coma w’crc not uncom- 
mon. Today diabetics do not die in coma, and, in fact, are rarely seen in 
this state. They arc living longer and in increasing numbers are shoeing 
advanced changes in the coronary arteries.’” The chief cause of death in 
diabetic patients is now arteriosclerotic heart disease. Symptoms of coronary 
disease are much more frequently met in diabetic patients than symptoms 
arising from arteriosclerotic involvement of the vessels of the brain, periph- 
eral arteries or other sections of the body. 

Many theories have been advanced to explain the close association 
between arteriosclerosis and diabetes. Joslin’” believes that the increase 
in blood cholesterol bears a direct relationship to the arterial changes evi- 
dent in both young and old diabetic patients. The frequency of the onset of 
diabetes in later life has suggested to some that the disease is the result of 
arteriosclerotic ins'^olvement of the pancreas, which is only a part of the 
widespread process. However, postmortem studies that show the high 
incidence of arteriosclerosis in the young diabetic patient are certainly not 
in agreement with this view. Angina pectoris and coronary occlusion are 
more common in women with diabetes than in nondiabetic women of the 
same age group, which is further proof of the role of diabetes in the 
production of these vital changes. 

There is a greater Incidence of arteriosclerosis in poorly treated or 
neglected cases of diabetes. The longer the time before the disease is recog- 
nized or properly managed by diet and insulin, the greater the degree of 
arterial change that will be evident on clinical examination. Nathanson-’’ 
has shown that a high degree of vascular disease may be found in the 
young diabetic who survives for a period of ten years or more. In an 
analysis of 100 autopsies upon diabetics, this observer found an incidence 
of 41 per cent of severe coronary disease. Above the age of 50 years, the 
incidence was found to be 51.7 per cent as compared with eight per cent 
in an even larger series of nondiabetics of the same age. 
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Hypertension is very common in diabetic patients. Bell and Clawson-® 
state that the incidence of hypertension is five times as great among dia- 
betics as among nondiabetics. This in turn has an influence on the degree 
of arteriosclerotic change in the coronary tree. The increase in the blood 
pressure so common among diabetics cannot be attributed to the arterio- 
sclerosis. Obesity is certainly a factor that desert'es consideration, as ncll 
as the variety of metabolic alterations that accompany diabetes. 

Many theories have been advanced to explain the development of arterio- 
sclerosis (page 5-Vl). Since the majority of cases of diabetes in our country 
are over 40, an age when sclerotic changes are frequently encountered in 
nondiabetic patients, the problem presented is by no means an easy one. 
Furthermore, there are no differences in the fundamental character of the 
pathologic change in the two groups of patients. Often a high degree of 
sclerosis can be demonstrated in young people who have diabetes that has 
been improperly controlled. To explain this, we again come to cholesterol, 
a substance that no doubt holds the key to the mysterj-. The faulty 
metabolism that produces high concentration of this substance in the blood 
may have a direct relationship to the sclerosis. The high blood sugar of the 
diabetic is likewise not a silent chemical abnormality. 

The effect of the dietary beliefs that characterized the diabetic manage- 
ment during different epochs may provide some important clues in the 
future in regard to the etiology of arteriosclerosis. In the days before 
insulin, the high fat, low carbohydrate schedules favored sclerosis. High 
carbohydrate diets combined with proper insulin regulation may be shown 
in the future to slow the process. ' ^ 

Explanations of some of the other aspects of the problem of arterio- 
sclerosis and its association with diabetes are not available. For example, 
why the same pathologic change appears to affect one section of the arterial 
system to a greater degree than another section remains unsolved. 

Since the important cardiac lesion in diabetes is coronar)' sclerosis, it is 
not surprising that the incidence of angina pectoris in diabetic patients is 
high. Root and GraybicP** reported 210 cases of angina from a series of 
7,000 cases of diabetes. Of these patients 122 were males and 88 females. 
The much higher relative proportion of females in this series emphasizes the 
importance of diabetes in the etiolog)'. Angina may occur in the diabetic 
patient 'CcVio has had the disease for some yeats, and it is mote common In 
patients who have had indifferent treatment. Consequently, w’hen angina 
appears in young individuals, in addition to searching for evidences of 
syphilitic infection, it is extremely important to think of the possibility of 
diabetes. 

The presence of diabetes usually increases the gravity of the prognCKis 
in angina. In a series of 136 fatal cases reported by Root and Graybiel, 
the average duration of life from the time of the first attack of angina was 
two years, the majority of deaths (52.5 per cent) occurring during the first 
year. The early detection of diabetes, followed by careful treatment, is 
therefore extremely important in the pret'cntion of angina. 
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In some cases marked coronary sclerosis may be present and give no 
symptoms until occlusion occurs. If tins possibility Js overlooked and atten- 
tion focused on the diabetes, a diagnosis of diabetic coma might possibly 
be made. However, an estimation of the blood sugar and an electro- 
cardiogram usually make the differential diagnosis. 

In the management of the cardiac patient who has well-established 
coronary disease, it is c.ttremely important to realize that the diabetes 
may be much improved by accurate measures, whereas the symptoms of 
coronary disease may grow proportionately worse. I have seen serious 
accidents result from a too rapid reduction in the blood-sugar level. Over- 
dosage with insulin with the sudden production of hypoglycemia Is usually 
responsible, but an extremely low carbohydrate diet may have the same 
effect. In these cases prompt relief may be obtained by supplying the heart 
muscle with the necessary glucose by the use of intravenous injections of 
2Q cc, of a SO per cent solution. 

In the treatment of coronary disease in an elderly diabetic patient, 
insulin is not contraindicated. It is well to begin with a diet slightly under 
the total energy requirements: protein, 2/3 Gm. per kilo.; carbohydrate, 
3 Gm. per kilo; and fat to make up 15 calories per kilo. Insulin should 
be started in very small doses and increased with caution until all sugar 
disappears from the urine. Frequent blood-sugar determinations should 
be made in order that reactions may be avoided. A protective dose of IS 
Gm. of carbohydrate in the form of orange juice two hours after insulin 
is a great aid in preventing hypoglycemia in the treatment of elderly 
patients with coronary disease. Fear of insulin shock, however, should not 
prevent the careful therapeutic use of insulin in this group. Ot'crdosage 
will give untoward effects, but this is equally true with regard to many 
other valuable remedies that we use in daily practice. Insulin carelessly 
given wall cause cardiac pain which may be dangerous. Insulin cautiously 
given to the same patient with a properly calculated diet will give great 
relief. 

In rare instances of spontaneous hypoglycemia (hyperinsullnism) the 
predominating symptom in older patients may be chest pain.®^* Here the 
relationship of angina to hunger should serve to arouse the suspicions of 
the examiner. Relief af the attack hUowiag the ingestion o! sugar in a 
readily assimilated form is prompt. I have seen one patient of this type, a 
woman of 52, who was first treated by a neurologist for “petit raal” At the 
onset weakness, frequent mental lapses and anxiety were prominent symp- 
toms. On questioning this patient, when she was sent to me because of the 
additional symptom of prccordial pain, she stated that one of the "nervous 
habits” that she was instructed to overcome was excessive appetite. To 
hide her increasing desire for food, she made frequent visits to a neighbor- 
hood restaurant when she fell a “spell” coming on. She even provided for 
emergencies when the restaurant was closed by hiding pound bo.Tes of 
candy at strategic points about the house. The first time I examined the 
patient, I prescribed a reduction diet and nitroglycerine. These directions 
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were quJcUy changed when further study, in addition to the signs of 
moderate sclerosis and slight cardiac enlargement, showed a fasting blood 
sugar of 60 mg. per cent. 

The management of attacks of coronary thrombosis in diabetic patients, 
with tlie exception of careful dietary regulation and insulin, differs in no 
respect froni the regime outlined on page 272. The insulin will usually be 
found to be insufficient in most cases and will have to be carefully increased. 
If a few days elapse before this higher blood-sugar level is discovered, no 
harm results, while hypoglycemia produced by careless insulin dosage in 
these acute cases may be dangerous. 

Congestive failure, while not a common complication in diabetic patients, 
usuallj causes a rise m the blood sugar, and additional insulin must be 
administered as indicated. Treatment of the edema consists in the use of 
digitalis (page 76), and diuretic drugs. A low carbohydrate diet is useful, 
and small frequent feedings should be given (Chapter 21). 

Diabetes Mellitus C^MPticATEo by Arteriosclerosis with Asci.na axd 
In-termittest Claudjcatioh 

Case 45. M. F, a Jewish merchant of 44, was first seen November 7, I9JS, com- 
plaining' of precordial pain and shonness of breath. 

History In the fall of 1935 diabetes was first discovered and the patient wai placed 
on 8 diet with insulin On exertion at this time he complained of pain in the cahet of 
both legs which was relieved by rest. Six weeks before the first examinalion he noticed 
tightness in hii chest on exertion i this was also relieved by rest. An occasional rpcU of 
djspnea was experienced during the night. Recently he had a severe seizure that required 
a hypodermic of morphine for relief. The patient’s father had hypertension. HU mother 
had diabetes. 

Physical Examinatiov, Height 5' 5”, weight 2®0 pounds, B.P, 106/50. Pubc 80. 
Marked pallor, slight dyspnea. Heart sounds weak and disunt. Rhythm regular. Slight 
cardiac enlargement to the left. The liver was not palpable. Marked sclerosis was evideni 
in peripheral vessels No edema. 

Laboratory Data. Orthodiagram (Fig. II4A) shows cardiac enbrgeinent of the 
hspertensiv e type. The electrocardiogram (Fig. M4B) shows T-wave changes in all 
leads, the most marked alterations appearing m lead 4F. 

Diagnosis. A. Etiologic Diabetes. Arterioscleroas. B. Anatomic: Cardiac enlarge- 
ment. Old coronary infarction. Coronary sclerosis. C. PhsTioIogic: Anginal wTidrome. 
Paroxvsmal cardiac d 3 spnea. D. Functional Classification: Class 3. Therapeutic Classi- 
fication Class E. 

DUcuRsiotu The family history here is most significant. Both the 
patient’s mother and father were overweight. In addition, his mother had 
diabetes, and his father had hj^rertension. 

This patient at 44 showed evidence of advanced arteriosclerosis in eye 
c»rounds and in peripheral vessels. The cramp-liLe pains in the calves of 
the legs on walking, that were relieved by rest, and the characteristic chest 
pain confirmed the impression of widespread arteriosclerosis. 

The obesity must be considered an important factor in precipitating the 
diabetes, which may have been present and unrecognized for many years 
prior to the time he developed intermittent claudication and first visited 
his physician. 
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The attacks of dyspnea at night point to left ventricular failure secondary 
to the coronary disease. Theophylline ethylene diamine was given in doses 
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Tio. 1 14 A, The orthoiiiagram. Cardiac enlargement is preient B. The electro- 
cardiogram. Marked T-wave changes are present In all leads The most characteristic 
deformity is seen in lead 4F. ffere there is slight elesati'on of the RS-T interval abate 
the isoelectric line and the T-wase is deeply inverted. There is a small Q-wave in 
lead }. 


of 0.3 Gm. (2 grams) after meals and hypodermic injections of morphine 
for severe nocturnal dyspnea. Following the last attack of dyspnea, the 
patient was digitalized. 
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HYPERTENSIVE CARDIOVASCULAR 
DISEASE 

Diseases never follow the same pattern, e%en those which are 
placed m one group. There are no more two diseases identical in 
course than there are two leaves of a plant exactly similar. 

C0RV1S\RT. 

Essential hypertension and its complications are problems of everj'day 
practice. Since the hypertensive process, once established, places a great 
strain oiv the circulation, many of the complications that arise are related 
to the cardiovascular system. In some patients the duration from onset to 
heart failure is a short one; others show a great tolerance to the presence 
of an increased blood pressure over long periods, and cardiac symptoms 
occur late, if at all, in the course of the disease. 

The terms employed in the past to designate this type of cardiac disease 
have been responsible for much confusion. Of these, “chronic myocarditis” 
is one still used by many physicians to designate any type of nonsyphilltlc 
heart disease seen after the age of 40. Although this simplifies their diag- 
nostic problems considerably, the use of the term does not give full recogni- 
tion to the fundamental causes of the heart failure in many of the cases. 
Furthermore, the term “myocarditis,” aside from being a bugbear to 
statisticians, is in itself misleading. There is no inflammatory process 
present in the hearts of this group, even when examined microscopically. 
If the presence of fibrous tissue is discovered in the myocardium, it is by 
no means proof of a pre-existing inflammation, since it may be the result of 
antecedent coronary occlusion wdth infarction of a large or small area of 
heart muscle. Cardiorenal disease is also an unsatisfactory' term to use in 
referring to cases of cardiac enlargement accompanied by signs of cardiac 
(rarely renal) failure. 

Hypertension is merely a symptom. Houe%'er, when it becomes estab- 
lished, and there is continued elevation of both systolic and diastolic levels 
of the blood pressure, we speak of the condition in the absence of a known 
cause as essential hypertension. This condition we are apt to regard as a 
disease entity. \^Tiile it is true that its cause or causes are still unknown, 
recent investigations are clearing the picture, and many of the widely 
scattered facts in literature may be utilized in treatment. Consequently 
an inquiry into the known causes of hypertension seems appropriate at 
this time. 

292 
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ETIOLOGY 

The classification of Williams and Harrison^'** on page 29+ is an excellent 
etiologic summary. 

This grouping shows that a variety of clinical conditions may cause 
elevation of the systolic and diastolic blood pressures. 

Among the neurogenic are included first of all the psychoneurotic 
group, often mistaken clinically for thyrotoxicosis, in whom marked fluctua- 
tions in blood pressure occur following emotional upsets. Other symptoms 
of neurosis are present, and for this reason sedatives like phcnobarbita! are 
a great aid in management. In other cases following long periods of stress 
and strain, we may observe an increased blood pressure. The correction of 
environmental influence m these instances tends to restore the blood pres- 
sure to normal. 

The injuries to the brain stem in the region of the vasomotor center, 
which occur in diphtheria, poliomyelitis, and encephalitis and are accom- 
panied by high blood pressure levels arc included under the medullary 
form. The hypertension in these cases disappears following recovery. The 
association of hypertension wiili the increased intracranial pressure of 
skull fractures is well known. 

Laboratory animals often show Increase in blood pressure following 
reflex stimulation of the carotid sinus and aortic depressor nerves. In man, 
elevation of the blood pressure during an attack of angina or following a 
coronary occlusion may occasionally be the result of a reflex mechanism 
from the heart. Often this elevation will disappear following recovery from 
an attack of occlusion. 

Endocrine Factors. When the action of the various endocrine sub- 
stances on the circulation and blood pressure became known, it was not 
unusual that the attention of many investigators should turn in this direc- 
tion for a solution to the riddle of hypertension. The suprarenal medulla 
was investigated and found to secrete a very powerful hormone possessing 
a constricting action. Proof w'as thought conclusive when hyperplasia of 
this area was found in some hypertensive individuals, and when patients 
with adenomas of the suprarenal cortex exhibited hypertension. However, 
evidence to the contrary soon accumulated, for all hypertensive patients 
did not show change in the region of the suprarenal cortex. The theory 
that hypertension is caused by excess adrenalin secretion has been further 
exploded by the failure of modem delicate methods to detect adrenalin in 
amounts in excess of normal in the blood of hypertensive subjects. 

Pituitary disease may be associated at times with hypertension when 
there Is excessive secretion from the posterior lobe (basophilic adenoma). 
Here again adequate proof is lacking, since attempts to demonstrate excess 
of this hormone in the circulating blood of hypertensive patients have failed. 

It Is a common observation that vasomotor disturbances occasionally 
associated with increase in the blood pressure accompany the menopause. 
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Htiuever, only a small percentage of women develop hypertension at this 
time, and certainly not a greater number than the hereditary tendency to 
this disease would account for. The disturbed relationship between the 
endocrine glands or the endocrine balance, as we like to call it, because 
of the presence of less ovarian secretion at the menopause, may explain the 
pressure increase in these cases. The same hypothesis of imbalance may be 
utilized to account for the association between hyper- and hypothyroidism, 
diabetes, and hypertension. 

Renal Factors. Hypertension may be renal in origin. This thought w'as 
originally advanced by Richard Bright, when he suggested a causal rela- 
tionship between renal disease and cardiac enlargement. Recently the 
investigations of Goldblatt and his colleagues have again focused attention 
on the kidney as a cause of essential hypertension. These W'orkers began 
with the premise that hypertension is associated with vascular disease of 
the kidney. The renal circulatory changes they believe are associated tvith 
ischemia. By using an adjustable clamp they produced constriction of any 
desired degree of the mam renal artery' of laboratory animals. In 1932, 
Goldblatt and his associates reported the production of persistent hyper- 
tension in dogs for the first time by renal ischemia. These results were soon 
confirmed, and studies to determine the mechanism of the production of 
the hypertension followed. Although space is not available to discuss these 
important contributions in detail,^ the possible mechanisms whereby hyper- 
tension can result from renal ischemia will be mentioned. 

Goldblatt first considers the increase in peripheral vascular resistance 
that comes about in order to elevate the pressure and improve the blood 
flow through the ischemic kidney. This may be produced by a nervous reflex 
from the kidney that is effective through the vasomotor apparatus. It may 
also be induced by the formation of a substance by the ischemic kidney 
which accumulates in the blood and acts directly on the contractile elements 
of the arteries or indirectly by first affecting the nervous vasomotor 
apparatus. Such a substance, however, has not been demonstrated. 

Nervous Rcflcx. All the experiments of Goldblatt and his co-workers 
tliat have been performed to date tend to eliminate a nervous reflex from 
the kidney as the mechanism responsible for increased peripheral resistance. 
On the other hand, their published studies point to the iikeUbood of a 
humoral mechanism of renal origin as a cause for the increased peripheral 
vascular resistance that produces the elevation of the blood pressure. 
Whether the substance is secreted or excreted by tlie ischemic renal 
parenchyma and how it finds its rvay into the circulation are unsolved 
problems. 

Endocrine Stimulation. Increase in blood pressure may also be caused 
by stimulation of the endocrine glands by' the same unknown substance 
from the ischemic kidney. The hypophysis and the adrenal glands have 
been studied with this thought in mind, but the experiments have been 
inconclusive. 

A 121, 122, 12J, 12+, 12S, 126 , 127, 128, 129, UO, 131, 132. 
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Renal Huaioral Meciiaxism. The present status of bis studies on 
esperimental hypertension has been summarized by Goldblalt’** 

... it appears to be established beyond reasonable doubt that 
the hypertension which develops after constrirtion of the main 
renal arteries or as a result of renal ischemia produced by any 
method is due to some humoral mechanism of renal ortjin. E\i* 
dence is accumulating to justify the conclusion that the results 
of these studies on animals may be directly applicable to the 
pathogenesis of both the benign and malignant phases of essential 
hypertension in man, which is associated with the presence of 
intrarenal or extrarenal vascular or other disease tliat can pro- 
duce renal ischemia. Further knowledge of the pathogenesis and 
perhaps treatment of this condition will depend upon the cstalv 
lishment of this conclusion. 

Coarctation of the aorta is included under the renal heading In the 
classification proposed by Williams and Harrison, since experimental 
narrowing of the aorta above the level of the renal arteries is followed by 
hjpcriension, while constriction below the renal arteries will not produce 
it. The renal origin of many cases of hypertension has undoubtedly been 
overlooked until recent years. The management of these patients now 
includes a careful renal study, and high percentages of abnormal pyclo- 
grams have already been reported. 

The metabolic group includes patients w-ho have gout with an increase 
in the blood uric acid, also those with hypercholesterolemia. Even In these 
gouty indbiduals urate deposits in the kidneys liave been considered in 
relation to the occurrence of hypertension. 

In heart failure the systolic and diastolic pressures may fall to normal 
levels or below and improve when the congestive manifestations fade from 
the picture. However, in other cases failure may cause hypertension to 
appear, and improvement is accompanied by a fall in pressure. These 
unusual cases are given a separate grouping in the classification. 

Mixed or Unclassified. Finally, it is ob%-ious that in many instances 
more than one factor may be operative in the production of the hyper- 
tension, while in others no cause whatsoever will be evident after an 
exhaustive study has been carried out. These cases arc grouped under the 
heading of mixed and unclassified causes. 

Maucxaxt Hypertension 

When the appearance of essential hjpertension is followed by rapid 
changes in all the arterioles of the body, we speak of the condition as 
malignant hypertension. This is not a separate disease, but merely a variety 
of essential hypertension that appears in a different pattern. It is a leaf of 
the same plant, growing a little more rapidly to wither and die ahead of 
the others. . 

In malignant hypertension the factor or factors concerned m the hyper- 
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tensive process operate in such a manner as to speed up the sequence of 
events. The pressures, particularly the diastolic, seek higher levels, at 
which they are sustained; intracranial pressure rises and the afferent glo- 
merular vessels become constricted. The latter change occurs quickly, 
leading to an irreversible narrowing in the vessel wall. 

Incidence 

Race. The incidence of hypertension appears to be increasing, a fact 
that we are in the habit of blaming on the tempo of modern existence. We 
know that hypertension Is rare among the Chinese and other races in the 
Far East who lead more tranquil lives and among African negroes in the 
primitive state. On the other hand, hypertension is quite common among 
negroes living in large cities in America, occurring more frequently and 
at an earlier age in them than in members of the white race. Diet and 
manner of living arc the factors that are roost often invoked to explain 
this difference. 

Age and Sex. Life, ive hke to be told, begins at 40. If this is so, perhaps 
it is more than coincidental that hypertension selects the same period of 
life for its onset in over 80 per cent of the cases. Cardiac complications 
appear about ten years later. Hypertension is equally common in both 
sexes. The lighter occupations undertaken by women may explain the 
greater mortality rate obsert'cd among men and the quicker course the 
disease takes in the male once It Is established. 

Familial Tendency. Every general practitioner knows that angina and 
cerebral hemorrhage appear more often In some families than In others and 
that cither may be the final result of a long standing hypertensive process 
(Fig. 115). A characteristic bodily configuration is generally observed. 
Hypertensive or sthenic types of patients arc inclined to be obese and have 
broad deep chests and short thick necks. Obesity, hypertension, and 
diabetes are closely allied disorders that appear too often in certain families 
to be explained on any other than hereditary grounds. According to the 
statistics furnished by different observers, from SO to 70 per cent of all 
patients who have essential hypertension give a family history of the 
condition. 

SuscEPTiBiLin'. Is there any way of sorting out in the early years those 
patients who will eventually shenv a permanent increase In the blood pres- 
sure level? This is obviously an important question and closely allied to 
treatment, for application of protective measures at an early age might 
reduce the incidence and the complications in the later years. In a person 
predisposed to hypertension, we have reason to suspect that the defect 
lies, in part at least, in the sympathetic system. Environmental stimuli 
produce changes in the blood pressure more readily in these individuals 
than in normal persons of the same age. Although these variations are at 
first intermittent, if the stimuli that produce them arc continuously re- 
peated, the changes may become permanent. 
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'Pest for SuscEPxiBiLm'. A verj' simple test has been suggested to 
determine the presence of this over-reaction of the blood pressure to stimu- 

nCREDITY AND HypERTENSION 


Hypertension- AnginaI 
Ded at age 52 


r 

? 


Died SUDDENLY -Age 55 
(Heart disease ?) 


? 



Fic. 1 1 S A. Housewife of 48. Pjspnea and an^nal pain present for tsso years. Over- 
weight. BP. 210/120. Sclerosis of retinal \esscls. MarV-cd cardiac enlargement. Spiolic 
murmurs over apex and aortic areas. Electrocardiogram (above) shows marked left arn 
deviation. B. Mechanic of 45. Slight dyspnea on exertion. Overweight. BP. ISO/MO. 
Slight sclerosis of retinal arteries. Moderate cardiac enlargement. Soft systolic apiol 
inumiur. Electrocardiogram (above) shows a slight left axis deviation. C. Houvrwife 
of 42. Dyspnea on exenion for two years. Xo other symptoms. Overweight. Mod-rate 
cardiac enlargement. No murmurs. ElenrotardH^ram (above) normal. BP. 170 /I 0 fl 


lalion. If llic patient’s hand and arm are placed in Ice water at 4® to 5® C. 
(39.2° to 41° F.), a strong stimulus is produced, and the blood prc'surc 
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rises. In normal paiienls the elevation in systolic and diastolic pressure A\ill 
amount to about 10 mm. of mercury. In patient.s who aic predisposed to 
hypertension, the blood prc&surc will rise from 30 to 70 mm. of mercury. 
This often accounts for the high blood pressure seen when this group of 
patients is examined for the first time by an insurance company physician. 
In a brief period their pressures return to normal, and the finding is 
usually thought to be of no consequence. However, if these patients are 
carefully studied subsequently by the physician, the family history of 
hypertension will be found to be positive in well over 80 per cent of the 
cases. For this reason the careful recording of blood-pressure values by 
life insurance examiners, industrial and school physicians, in patients who 
would not ordinarily come under the physician’s care becomes a matter of 
great importance. Here early changes may be noted at a time when effec- 
tive preventive measures may be planned. 

Various poisons have long been mentioned as leading factors in the 
development of hypertension. Lead has been known to exert a vasocon- 
stricting effect on the arteries, but it is doubtful if this effect can be a 
continued one and account for a chronic hypertensive process. Tobacco 
may have some effect on angina and peripheral artery sclerosis, but it has 
not been shown to produce a chronic increase in the blood pressure. Alcohol 
likewise cannot be said to play a significant role in the increase in heart 
disease, at least not through the production of hypertension. 

Finally, about all we can say in regard to the cause of essential hyper- 
tension today is that it follows a widespread vasoconstriction of the 
arterioles of the body, cause unknown, which increases the work of the 
heart, leading to hypertrophy and eventually to failure. A more rapid pro- 
gression of these changes we refer to as malignant hypertension. 

SIGNS 

When the chronic vasoconstriction of hypertension becomes established, 
clinically detectable changes in the heart and arteries arc not long delayed. 
The late Richard Cabot suroroed up the situation to his classes briefly, 
“The findings in hypertensive heart disease consist of high blood pressure 
and a big heart.” Hypertrophy of the left ventricle is first to occur, since 
it is this chamber that feels the strain of the abnormally high peripheral 
resistance. If vasoconstriction continues and increases, dilatation of the left 
side of the heart occurs with widening of the mitral ring, and the systolic 
murmur of relative mitral insufficiency is heard in the region of the apex. 

Increase in the pulmonary blood pressure now follows. As the right 
ventricle receives the strain, it responds in similar fashion by an increase 
in its size. When it can no longer carry the burden, it in turn shows dila- 
tation and signs of failure. While these changes are taking place in the 
heart and lungs, the aorta is receiving an increased amount of trauma at 
each systole. If viewed under the fluoroscope, a widened arch may be 
noted, although this change is not as marked as that observed when 
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syphilis is present. The elevated blood pressure is now reflected in the 
increase in the pitch of the aortic second sound. As the disease advances, 
degenerative changes appear in the aorta; small tears may occur, caused 
either by the direct impact of the blood column or by the n\isting effect 
it exerts on the whole arch. Later, if these areas give way before the 
increased force of the blood column, dissecting aneurysms may form. 

Long-continued strain on the peripheral arteries produces a thickenini- 
or sclerosis. The coronary arteries are so located that they cannot avoid 
the damaging effects of the column of blood delivered to them under such 
an increased pressure, and all too often rapidly progressive changes in 
these vessels lead to an early fatal issue, particularly if the picture is 
further complicated by the presence of diabetes. 

SYMPTOMS 

The patient who has a well-established hypertension may have no symp- 
toms whatsoever that would lead him to consult a physidan, and many 
times the elevation of the blood pressure is first brought to light by a life 
insurance examination. The course of the disease from this time depends 
a great deal on the skill of the physician first consulted in explaining the 
nature of the condition to the patient and on the type of nervous system 
possessed by the patient who receives this information. In some patients 
a host of symptoms of psychoneurotic nature can be traced back to the 
day they first learned of the increase in blood pressure. To them this 
figure represents a definite disease, and tbeir initial fright prompts them 
to travel from physician to physician, seeking a magic remedy for their 
only complaint, “blood pressure.” In other patients, from the very onset, 
the hypertensive process may pursue a swift malignant course with wide- 
spread changes and many symptoms that are real, progressive and uncon- 
trollable. 

Dyspnea. Between these two extremes, there are a number of patients 
who show' structural alterations of a slowly progressing type. The first 
symptoms to appear are usually of a cardiac nature; of these, increasing 
dyspnea on exertion is the most common. Observing this symptom as the 
hypertensive process adv'ances, it w'ill be seen to grow gradually worse; 
and ev'en if the patient is overweight (which is usually the case), the 
dyspnea may be in excess of the amount noted on the previous examina- 
tion. Dyspnea is the earliest sign of weakness of the left ventricle and. if 
uncontrolled by appropriate measures, will progress gradually or rapidly 
to orthopnea and other evidences of congestive cardiac failure. 

If failure of the left v'entricle occurs quite rapidly in patients with an 
established hypertension, a sudden attack of dyspnea may occur. This is 
known as acute paro-tysmal dyspnea or “cardiac asthma.” It comes on 
frequently at night when, during sleep, the patient slips into an unfavorable 
position. Some cardiac patients may be comfortable in one recumbent 
position and uncomfortable in another. There is a quick awakening with 
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an Increase in the respiratory rale and a sense of suffocation. The spell 
may disappear with change in position, or it may become aggravated by 
the increased respiratory movements, which favor a greater venous return 
to an already overloaded heart. Pulmonary congestion increases, producing 
further reflex respiratory stimulation.*'*® The congestion that follows edema 
of the lungs places an additional burden on the circulation. 

Pulmonary edema may come on rapidly during an attack of cardiac 
asthma. Rales appear, and these become more numerous and widespread 
as the spell progresses. A frothy, blood-tinged expectoration often follows 
an attack in some cases. 

Cardiac asthma is a common symptom in patients who have had high 
blood pressure for some time w’ith continued overstrain of the left ven- 
tricle. The sudden depiction of cardiac reserve following a coronary occlu- 
sion may precipitate an episode of this paroxysmal type of dyspnea. Cardiac 
asthma may also complicate the course of chronic nephritis; less often it 
may be secondary to an energetic right ventricle in mitral stenosis, suddenly 
pumping more blood into the lungs than is able to pass the narrowed 
mitral valve (see Case IS). Too great a volume of fluid intravenously,* 
abdominal distention, ovcraciivity, cough, constipation, fright, and night- 
mares, as well as faulty posture during sleep, are other factors usually 
blamed for precipitating attacks of paro.xysmal dyspnea. The relationship 
between allergy and hypertension is discussed m Chapter 16. 

Heart Symptoms. While the continued elevation of the blood pressure 
causes cardiac failure in most cases, intercurrem infections may add the 
deciding burden tliat precipitates cardiac breakdown. Often when the 
cause of failure is not apparent clinically, an extensive coronary involve- 
ment may be discovered at postmortem. In some cases anginal pain may 
have suggested the complication of coronary’ sclerosis, while in others the 
first intimation of the presence of coronary disease may be a sudden 
coronary occlusion. 

Disturbances of cardiac rhythm frequently account for the palpitation 
complained of in many cases of hypertension. Premature beats are com- 
mon. When there is a persisting total irregularity, auricular fibrillation is 
the usual cause. Paroxysms of tachycardia or flutter arc rare but may 
occur. Advancing coronary disease, interfering with the circulation to the 
bundle, may produce varying degrees of heart block. 

Nervous symptoms may precede or accompany these cardiac manifes- 
tations and are often so pronounced that they tend to obscure the picture. 
Vertigo, headache, insomnia, tinnitus, and Inability to concentrate are 
common complaints of patients who have established hypertension. Nose 
bleeds occur in some instances and may precede a cerebral hemorrhage. 
In hypertension the peripheral circulation may be curtailed to the extent 
that symptoms are produced in the form of disturbances of sensation 
(parathesis) or pain on walking (claudication). 

* A warning- a^inst over-energctjc postoperatue (reatnKnl. 
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Visual symptoms (headaches. Murnni; of ainaiiroMs) rnaj jj'- 

pcar carl) in the course the di'e3«c, and the patiem will first consult 



FiC. tl«. Retma! cbaogn Jo wsentul hypertenijon. 



Fic. 1 1 Rninal rhan^ in m»li}tr«nt hjpf rtenslon. 


an ophthalmologist, at which time the presence of essential hypertenston 
will be revealed by an examination of the \isual fields (Fie. 1 !<>)• Fapeti* 
ence in the use of the ophthalmoscope is essential in the treatmer.! n. 
hypertension, since changes in the eye grounds are common, and i.e 
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information gained by this examination is useful in diagnosis as well as 
in prognosis. A narrowing of the arteries of the retina, which may be the 
result of constriction or sclerosis, is firet seen. If the change is marked, it 
usually means an advancing lesion. Many times the blood pressure of a 
patient may be normal when examined, in which event the retinal arterio- 
sclerosis may be the only evidence on physical examination of a previously 
existing hypertension. 

Malignant hypertension .also leaves its stamp on the eye grounds, in 
the form of papilledema, retinal lesions, and advanced narrowing of the 
vessels (silver-wire arteries) (Fig. 117). These changes may be observed 
far in advance of the renal alterations that characterize the terminal stages 
of the disease. 


DIAGNOSIS 

Cardiac Hypertrophy, It is necessary to demonstrate the presence of 
cardiac hypertrophy before a diagnosis of hypertensive heart disease can 
be made. This increase in heart size, even if the blood pressure happens to 
be normal at the time, should always suggest hypertension in the absence 
of other causes for enlargement. If closely questioned on these occasions, 
the patient will usually give a history of a previous elevation of the blood 
pressure, and often a later reading after circulatory improvement has taken 
place will show a higlier level. 

Murmurs and Sounds. In hypertension, systolic murmurs are usually 
heard over the cardiac apex and in the aortic area, while the second heart 
sound in the aortic area is accentuated. Rarely, when there is a marked 
degree of aortic dilatation, a functional diastolic murmur may be heard in 
this region. I have seen only two cases of functional aortic regurgitation, 
secondary to hypenension. Both came to autopsy, and syphilitic aortitis 
Was proved to be absent in each instance. When left ventricular failure 
develops during the course of hypertension and the pulmonary circulation 
becomes engorged, the pulmonic second sound may increase until it equals 
or e.xceeds the aortic second sound in intensity. 

If auricular fibrillation is absent, a gallop rhythm may also be heard 
accompanying the failing heart in hypertension (page 15). The third 
sound that makes up the gallop usually follows the second sound of the 
heart and is therefore protodiastolic. It should be distinguished from the 
normal third heart sound when the latter is present. This is easy as a rule, 
since third heart sounds occur in normal subjects with slow heart rates. 
When a gallop rhythm is heard in patients with hypertension, a block of 
one of the bundle branches should always be suspected. The asynchronous 
contraction of the ventricles that occurs in the presence of this lesion 
causes splitting of the first heart sound, usually best heard between the 
.apex beat and the left sternal bordei. 

Pulsus Alternans. When congestiv'c failure complicates hypertensive 
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heart disease, another sign that should be searched for is pulsus alternans 
(page 407), for if present, this arrhythmia aids In establishing pro?no^l$. 
Appearance of cither pulsus attemans or gallop rhythm in the early staecj 
of failure in hypertensive heart disease is usually indicative of a poor 
outlook. 

Other organs in the body that arc involved in the hypertensive process 
may furnish clues that may help to identify the type of cardiac damaee, 
if the blood pressure happens to be losv when the patient is first examined. 
Kidney lesions may he suspected in the presence of albumin, a low fixed 
specific gravity, casts, and nitrogen retention, although these signs, t{ iKcj 
appear first with the onset of congestive failure, should not be viewed as 
conclusive cxidence of renal damage. Transient paralyses, aphasias, as well 
as headaciies, point to cerebral changes that may be liic result of either 
anciospasms or cerebral hemorrhages. 

Hj pertcnsion may be said to be present v. hen the systolic blood pressure 
is persistently above 140 mm. of mercury or the diastolic above 90 mm. 
of mercury. However, many variations occur, ^^'hcn first seen, the blontl 
pressure in most hypertensive subjects is already established at a 
higher le\cl, the average reading being 170/100. An occasional patient 
will show a systolic reading as high as 300 mm. of mercury. Many re* 
tain the same blood pressure level for jears and feel much worse when 
attempts are made to lower it. In the presence of heart failure or follow- 
ing a coronary occlusion, the blood pressure may drop to a normal letcl 
or lower. The cause of the cardiac hypertrophy is then obscured, and the 
examiner must turn to the history and the physic.il c.xaminatlon for fur- 
ther evidence. Often tlie diastolic level will not drop to the same extent 
and will remain well over 100 mm. of mcrcur)'. This is a valuable slen. 
On the whole, too much stress is placcil on the blood pressure figure 
itself at the expense of the more significant features of the physical 
examination. 

The characteristic alterations in the ortliodiagram in hypcrtcn'ion are 
discussed in Chapter 1 (page 44), and the electrocardiographic changes in 
Chapter 24. 

.\ careful phxsical examination including the usual laboratory tests will, 
m most cases, furnish all the data necessary for a diagnosis of hypertcnslsc 
heart disease. The presence of cardiac enlargement w'liliout val\ ular disea'C 
establishes tlic diagnosis at once in the presence of elevation of tlic blood 
pressure. If the pressure is not cicx’atcd, careful attention should be given 
to the history in order to exclude patients with coronary disease who fre- 
quently exhibit cardiac enlargement. In these cases the eye grounds may 
contain the evidence nccessarj- in making the differentiation. If the history 
is atypical and the eye grounds negative, it may be most difficult, if not 
impossible, to make the distinction without further observation. In some 
cases when congeslKc failure is successfully treated by appropriate therapy, 
the blood pressure maj return to its prexious high let cl, and this observa- 
tion will often clear the diagnosis. 
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PROGNOSIS 

Accurate prognosis is most essential m this type of heart disease; and 
although there are wide variations, a few general rules may be stated. 
Usually the older the patient, the better the prognosis, since in younger 
patients the disease is more apt to run a malignant course. Patients who 
first develop hypertension in the fifties or sixties may show few untoward 
effects. 

The blood pressure figure itself usually has little significance. However, 
if the diastolic pressure remains above 120, there is usually trouble ahead. 
The disease in these cases may take an abrupt malignant coarse with a 
quick termination. In any event, when a diastolic pressure of 120 mm. or 
over is discovered at each examination, the duration of life rarely exceeds 
two years. 

Better Prognosis in Women. Women, in my experience, are able to 
withstand the effects of a high blood pressure exceedingly well for many 
years. Mild elevations of the systemic pressure that are seen at the time 
of the menopause may persist and cause little difficulty in later life. The 
course of hypertension in women is less apt to be complicated by coronary 
accidents. 

Complications. Aside from the development of malignant hypertension 
with its rapidly fatal course, complications may at times arise in any case 
and determine the outcome. Congestive cardiac failure is the most common 
and terminates the disease in over half of the cases. Cerebral hemorrhages, 
coronary disease, and a progressing kidney lesion, in the order named, are 
the next most common terminal events in hypertension. Complications, 
therefore, arise mainly from the heart and the brain and not, as formerly 
believed, from the kidney. 

The cardiac involvement secondary to hypertension is usually progres- 
sive, and as a rule the larger the heart, the poorer the prognosis. Gallop 
rhythm and pulsus alternans also point to a poor prognosis. When attacks 
of cardiac asthma complicate the picture, the duration of life is rarely over 
a year. The presence of angina makes prognosis difficult. The patient is 
always liable to sudden death, but with careful management may live a 
number of years. 

The assessment of the renal lesion aids in prognosis, and in most cases 
a concentration test will give a good index of renal function. If there is 
fixation of the specific gravity in a young person with hypertension, the 
outlook is grave. Older patients may show slower progression of the kidney 
lesion. When uremic symptoms are added to the picture at any age, the 
prognosis is most serious. 


TREATMENT 

In planning the management of any case of hypertensive heart disease, 
due consideration should always be given to the underlying cause or 
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dioxide to watermelon seeds when enthusiasm lifts them to the realm of 
“cures.” 

Ayman’ has collected over 200 accounts of procedures and drugs that 
have been proposed for the treatment of high blood pressure. A detailed 
review of 35 of these showed that all laid claim to either partial or com- 
plete success. It is evident that the encouragemerit received with the 
remedy and the confidence the patient has in the physician go far in 
bringing the degree of relaxation necessary for symptomatic relief. In the 
early stages of some of the neurogenic types, this improvement may be 
long continued. 

Buck points out the usefulness of treating cases of hypertension by the 
methods that have proved their value in the management of the psycho- 
neuroses and recommends similar class instruction. This psychologic ap- 
proach may be useful as a method in large city hospitals for providing 
the necessary information in regard to diet, exercise, relaxation, and mode 
of living to large groups who would otherwise receive no instruction in 
these necessary fundamentals. 

Drugs 

Nitrites. Of the various drugs that have been recommended for 
essentia! hypertension, the nitrites appear to be the first thought of many 
practitioners. Consequently a few words regarding their place in the 
therapeutic program is in order. It is not good therapy to administer one 
of the nitrite group to be taken at slated intervals as soon as hypertension 
is diagnosed. While it is quite true that the nitrites under some circum- 
stances are excellent tn reducing arterial pressure, their action is fleeting, 
and frequently, if given to patients with advanced arteriosclerosis, they 
produce symptoms that are always annoying and at times may be actually 
dangerous. A sudden lowering of the blood pressure is likely to cause 
syncope in older people. Little is gained, because the blood pressure rises 
again in a short while following the use of the drug, and remains elevated 
until the next dose is taken. In the absence of symptoms, what benefit 
could the patient possibly derive from these short periods of blood pressure 
decline? The use of tiie nitrite group should, therefore, be confined to 
patients witft angina pectoris and those showing vasospastic crises, aa<! 
should always be governed by the need of the moment. 

Nitrites produce vasodilatation because of their direct action on the 
smooth muscle of the vessel walls. They depress systolic pressure to a 
greater degree than the diastolic, and this suggests that their action on the 
smaller arterioles is less marked. A description of the various nitrite prepa- 
rations in common use will be found on page 247. 

Bismuth subnitrate lias recently enjoyed a wide reputation that is 
clilcfly based upon the belief that it is slowly absorbed from the gastro- 
intestinal tract where it supplies a small quantity of nitrite gradually, thus 
sustaining Its cfTcct and overcoming this objection to nitrite therapy. In 
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the doses suggested by Stieglitz,®=® this remedy has not been successful 
in my hands. 

The iodides have been advised in small doses in the treatment of 
essential hypertension and have continued to hold their place through the 
years. Some claim a vasodilating effect follows their use; others like their 
“alterative action.” The majority of physicians who use the iodides in 
hypertension find them just as gocxi and not as dangerous as the hundreds 
of newer remedies whose main action is to depress the blood-pressure level. 
When advocates of iodide therapy are ovecenthusiastic in their claims, I 
always suspect that the hypertension in the patient who shows such striking 
results is either complicated by syphilis or is secondaiy^ to thyrotoxicosis. 

Sedatives are most useful in the treatment of some types of hyper- 
tension and have gained a reputation by their action on the accompanying 
nervous symptoms. They are invaluable in irritable and excitable patients 
in securing the rest and relaxation so necessary in successful management. 
In small doses, 0.15 to 0.30 Gm. to Yz grain), every four hours, 
phenobarbital will exert a sedative effect rather than a hypnotic one, and 
its administration may be accompanied by a decrease In the blood-pressure 
level. Bromides may be continued to advantage combined «ith the elixir 
of phenobarbital in some cases. Chloral hydrate is a safe and effective 
sedative and in the usual dosage, 1.0 Gm. (IS grains), has no untoward 
effect on the heart. 

Endocrine products have been advocated for the hypertension that 
accompanies the menopause.’ Here again the effect may not be a direct 
one, since the fall of blood pressure may follow the relief of the annoying 
symptoms that accompany the condition. Other glandular extracts (liver, 
pancreas, or thyroid) have, as far my experience goes, no definite place in 
the management of hypertension. 

Other Drugs. The remaining host of preparations described in the 
numerous pamphlets that increase the bulk of the daily mail hav'e, as far 
as I know, not been proved to be of exceptional value in the management 
of essential hypertension. I mention in passing the sulfocyanates (this 
group may be actually dangerous), cucurbocitrin, benzyl benzoate, adeno- 
sine, adenylic acid, acetyl choline, and histamine. 

Other A-Ieasures 

Physiotherapeutic methods in the treatment of essential hypertension 
appear to have their greatest value when combined with suitable rest, 
which explains the good reports that follow when they are used as a part 
of the regular regime of spa treatment. Diathermy and carbon dioxide 
baths are also popular adjuvants at the various resorts (Chapter 19). 

Routine venesection is not to be encouraged as a beneficial therapeutic 
measure in hypertension, since the blood pressure very quickly returns to 
its original level when the blood volume is restored. However, when heart 
failure comes on with increase in the venous pressure, prompt venesection 
of 500 cc. is one of the most efficient methods of restoring cardiac balance. 
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The above measures directed toward relief of the symptoms that com- 
monly arise in the course of essential hypertension constitute the treatment 
of the patient who has hypertensive heart disease which is asymptomatic. 
If no evidence of congestive failure exists in the absence of auricular fibril- 
lation, digitalis should not be given. When this drug is needed, the presence 
of hypertension is no contraindication to its use. Many times there will 
be a rise in the blood pressure following the clinical improvement that 
accompanies digitalization, but this should nev'er be regarded as a matter 
of any consequence. On the contrary, it shows the ability of the myocardium 
to restore the blood pressure to the customary level where, as the patient 
has demonstrated, greater efficiency may be attained. The subjective 
improvement observed in the patient generally confirms this opinion. 

The increasing dyspnea of cardiac failure calls for prompt and 
complete digitalization. When congestive failure develops in hypertension, 
the measures are the same as those used when failure complicates other 
types of heart disease. These arc fully discussed in Chapter 2. 

Paroxysmal dyspnea or cardiac asthma calls for special mention. 
Prevention of the attacks is important and may be possible if attention is 
paid to the factors mentioned on page 74. A suitable bed (See Fig. 38) 
should be procured whenever possible so that the patient may not run 
the risk of slipping down into the unfavorable position that initiates a 
seizure. Sedatives should be prescribed to allay nervousness and to secure 
a full night’s rest. After recovery from the initial attack, the patient should 
be digitalized. This will be found to control or greatly diminish the severity 
of the seizures for a time in some instances, although with increasing weak- 
ness of the left ventricle, the attacks recur. In many of these patients, the 
use of diuretics will again secure some temporary measure of relief. Theo- 
phylline is useful, while the administration of one of the organic mercurial 
group at regular weekly intervals may be helpful in preventing attacks, 
even in the absence of demonstrable edema (See Case S). Renal function 
should be determined before this course of treatment is begun, and the 
existence of a possible obstruction to the urinary flow ruled out. In some 
cases the use of mercurial diuretics in preventing attacks of cardiac asthma 
in the absence of visible edema may be much more helpful than morphine, 
particularly %\hen vomiting uniformly follows the use of the latter drug 
Suitable limitation of fluid is necessary in these patients, but with routine 
diuretics, this need not be carried to the point where the patient is un- 
comfortable. Care should be taken when diuretics such as mcrcupurin are 
used not to insist on too drastic salt restriction. A slight readjustment 
may also be necessary in the daily maintenance dose of digitalis (page 113). 

Angina pectoris and coronary occlusion not infrequently complicate the 
course of hypertensive heart disease. Their treatment is discussed in 
Chapters 7 and 8. 

The increasing incidence of hypertension, its complicating lesions in 
heart, brain, and kidney and the futility of most medical efforts to influence 
its course permanently, once established, challenge the efforts of all inr’es- 
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tigaiors. It is natural that the burgeon should become intercbtcd in ihi^ 
unsolved i>rciblem and not at all surprising that he should choose as hia 
points of attack the endocrine glands and the ners-cs that carry the con- 
strictor impulses. The following brief summary of the surgeon’s viewpoint 
in the treatment of hypertension is furnished by Dr. James Lehman. 

SURGICAL TREATMENT OF HYPERTENSION 

Prior to 1925, the treatment of hjpertension was entirely a medical 
problem. Since that time there has been increasing effort on the part of 
numerous surgeons to perfect an operation for amelioration of the symp- 
toms of high blood pressure. These operations havx been many and varied. 
In attempts to solve the problem, much needless surgery has been done, 
and, no doubt, is still being done. A number of theories have been advanced 
that attempt to explain the nature of hypertension, but so far there has 
not been a single one that satisfactorily answers all the perplexing problems 
of management. Consequently none of Uie operative procedures is entirely 
satisfactory in all cases. While time has shown the fallacies of many of the 
earlier reports concerning operative relief in hypertension, too much cre- 
dence must not be placed in these suggestions, no matter how clear and 
logical they seem. It is an encouraging sign that during the past few years 
some agreement among surgeons has been developing as to the selection 
of the patient for operation and the type of operation to be performed. 

Bitter criticism has been raised in some quarters against the use of 
surgery for high blood pressure, which is, after all, only a symptom, the 
cause of which is unknown. While not denying any of the arguments 
against surgery, much more valid proof has recently been obtained of the 
usefulness of surgery in arresting the progress of the disease and in pro- 
ducing an amelioration of the subjective symptoms. On the other hand, it 
must not be assumed that an operation will ever restore efficiency to an 
arteriosclerotic kidney nor elasticity to a hardened artery. However, if 
cases which are unresponsive to medical treatment are recognized early, 
surgery may find a real place in the therapy of hypertension. 

No attempt will be made here to review the various operative procedures 
which hav’e been employed in recent years by both American and Euro- 
pean surgeons. While there is still no unanimity of opinion^ the zone of 
action is narrowing to an area represented by the splanchnic nen’es, the 
celiac ganglia, and the adrenal glands. The operative measures may be 
classified under three headings: (1) adrenalectomy, (2) rhizotomy, and 
(3) celiectomy. 

Adrenalectomy. Acting on the theory that overactivity of the adrenals 
was the cause of hypertension, many surgeons have practiced adrenalec- 
tomy. The operation has been more popular in Europe than In this countr)'. 
Encouraged by the reports of cures following the removal of adrenal 
tumors, surgeons wrongly interpreted this form of paroxysmal hyper- 
tension with the equally poorly understood essential hypertension. Crile 
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(1916) was probably the first surgeon in this country to perform uni- 
lateral adrenalectomy for the relief of hypertension. He soon discarded 
the operation after noting a return of symptoms at the end of one year, 
Dc Courcy more recently advised bilateral subtotal adrenalectomy and 
attempted to establish an analogy between hyperthyroidism and hyper- 
tension. He selects his cases early by tests of renal function and the 
fundus examination and performs his operations using the retroperitoneal 
approach through a “kidney” incision, in two stages with an interval of 
two to three months.’’ His statement that it is an accepted fact that hyper- 
tension is due to an increased adrenalin content of the blood is not in 
accord with present-day opinion. My experience with this operation, while 
small, shons that the results are not permanent, and the benefits, if any, 
are fleeting. 

Rhirotomy. Adson and Heuer have been the chief proponents of 
rhizotomy. They performed section of the anterior roots of the spinal 
nerves from the sixth thoracic to the second lumbar and found that this 
procedure was followed by an appreciable drop in pressure in all cases. 
The pressure showed considerable variation with the position of the 
patient, such a drop occurring in the erect position that abdominal support 
became necessary. For this reason, rhizotomy has been sharply criticized 
as a debilitating operation which seriously cripples the patient. 

Heuer used several criteria in the selection of patients for operation. 
He chose cases where the blood pressure ivas not “fi.ted” and demonstrated 
this flexibility pre-operatively by making observations: (I) after a period 
of bed rest, (2) after tfte administration of drugs such as amyl nitrite and 
sodium thiocyanate, (3) after the injection of colloidal sulfur, or acetyl- 
beta-methyl-choline. The stage of the disease was determined in the usual 
way by renal function tests, by ocular fundus examination, and by a 
cardiac survey. Heuer felt that the paralysis of the abdominal muscles 
was of little significance and w'as not particularly disabling. The best results 
with this procedure were obtained in cases of malignant hypertension. 

Cellectomy or Splanchnicectomy. Today, the best results m the 
surgical treatment of hypertension folloAv one or both of these operations 
which are similar in theory as well as in technic. The nerves may be severed 
cither above or below the diaphragm. Peet uses the inirathoracic approach, 
resects a small portion of the eleventh rib on each side, retracts the pleura, 
and sections the splanchnic nerves. The lower-most portion of the gan- 
glionated sympathetic chain is also removed along wfith the rami communi- 
cations from the tenth, eleventh, and twelfth intercostal nerves. 

Peet places great reliance upon the experimental work of Goldblatt and 
his associates and believes that in many of the cases he has operated upon 
hypertension is due to ischemia of the kidneys from overstimulation of 
the vasoconstrictors of the blood vessels that supply these organs. He 
believes that liis operation removes the “nersous clamp” from the kidneys 
and recommends the usual criteria in the selection of cases for surgery. 
He also believes that a good result is possible in patients under 50 years 
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of age, whose kidney function tests are still fairly good, where oailar 
changes are not too far advanced, and in whom medical treatment has 
been tried with no appreciable improvement. Some of his cases ha\c 
shown amelioration of symptoms for as long as five years, and most of his 
patients have obtained symptomatic relief. 

At the Mayo Clinic, the operation that is favored at the present time by 
Adson and his colleagues consists in bilateral scrtion of the splanchnic 
ner\es, the upper two lumbar ganglia, and the intcr\’cning sympathetic 
chain. The subdiaphragmatic-rctroperitoneal approach is used. 

These workers are in accord with Pcct in proposing the neurogenic 
origin of hypertension. Overaciiviiy of the vasoconstrictors, they theorize, 
is the cause of the sj mptoms, and their operation is performed to deners-ate 
completely the splanchnic vessels, the kidneys and adrenal glands. 

In the careful selection of patients for operation, many tests arc per- 
formed pre-operatively. Their observations show that many of the cases 
which seem best suited for operation give the poorest results postopcraii; ely. 
There are also certain sequelae of this operation caused by the removal of 
the lumbar ganglia, i.e., loss of sweating in the loner csircmlties and 
increased skin temperature, that should be noted. The male usually become* 
sterile, however, without the loss of libido. There is no change in the 
menses of the female nor in the child-bearing function. 

After a long period of e.tpcrimcntaiion Crilc has evolved the operation 
of celicctomy. Beginning many years ago with unilateral adrenalectomy, 
he changed later to bilateral adrenal dencn'ation, while he now performs 
bilateral celiac ganglionectomy and dene^^•ation of the aortic plexus. 

Based upon comparative anatomic studies, Crile states that 

of highest significance is the role of the celiac gancHa and the 
celiac and the aortic plc.tuscs, ishich are related to the control of 
the speed of the circulation of the blood. The control of the speed 
of the circulation of the blood includes the power to raise the 
blood pressure instantly. It includes the quick control of the 
capillar}' bed, control of the force of the heart beat. In other 
words, since the celiac ganglia, the celiac and the aortic plexuses, 
the splanchnic nert-es, and the sympathetic ganglia in the adrenal 
medulla arc the c.tclusive mechanisms for normal adaptive con- 
trol of the blood pressure and the blood circulation, one would 
logically expect these to be the sole mechanisms which under 
pathologic aaivity would raise the blood pressure, day and night, 
for months and years, until the kidneys, the heart and l)lf>od 
vessels, and the brain are injured, that is, are so changed tliat 
heart failure, brain hemorrhage or kidney failure follow. 

He therefore concludes 

that celiac ganglionectomy and denervation of the aorta and of 
the adrenal gland could permanently affect only the ph>siologic 
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aspects of the disease and could not affect pathologic changes in 
the walls of the arterial tree; and that in cases that have passed 



Ftc. 118 Incision for celiac ganglioncetomy. 



Fic. 1 19. The left celiac ganglion anti ita connections 

the limit of cure, the progress of the disease may be slowed down 
or arrested. Since a free plexus of nerves connects the celiac 
ganglia, the adrenal medulla, and the entire sympathetic net- 
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ever, in the presence of arteriosclerosis, the sudden insufficiency of the 
cerebral circulation that resulted, produced symptoms; and, as I was told, 
symptoms had never been present before. This was the last time that I 
prescribed nitroglycerine to be taken routinely by the patient whose only 
departure from the normal standards of health was revealed by a blood- 
pressure reading. While the quickly acting members of the nitrite group 
arc most valuable for the anginal seizures or the transient cerebral vascular 
spasms or crises that accompany hypertension, they arc harmful if given 
routinely in haphazard fashion. 

When this patient recovered from her syncopal attack and the first 
contact she had ever had with whiskey,* I fell back on the iodides in order 
to secure more time to map out a different plan of attack on her blood 
pressure, which (fortunately) at this point had completely regained its 
former level of efficiency. 

During the next few months, although the blood pressure showed little 
change, the patient was quite certain that she felt much better — at least 
much better than when she took the last medicine. A few months later 
she was disturbed by many “colds in the head” and “eruptions of the 
skin.” It looked like the end for the iodides, but by this time elaborate 
plans had been formulated. Sedative treatment could be given to allay the 
nervousness and lower the blood pressure; consequently a sodium bromide- 
phenobarbital mi.\ture was prescribed after meals. 

A few months later the patient’s family complained that “Mamma is 
drowsy and queer.” A follow-up visit at this time revealed an element of 
truth fn both assertions. 7'he patient was in bed, and examination shoivcd 
lack of ability to concentrate, a slow and indistinct speech, and a desire to 
sleep at all times. Although small doses of both sodium bromide and 
phenobarbital had been prescribed, often in older people untow’ard symp- 
toms may appear. They are generally caused by the accumulation of the 
drugs in the body that follows faulty elimination by an arteriosclerotic 
kidney. All symptoms promptly disappeared when the sedative mixture 
was discontinued. 

During the next few years, this trusting patient accompanied me 
through the mistletoe days, the benzyl benzoate outbreak, the watermelon 
seed epoch, and even cautiously sampled the thiocyanates. While she had 
many more annoying symptoms than w’cre formerly present, was it not 
also true that the years were passing? She was now 80 years of age, and 
should expect “a few bad days now and then.” 

A review of the findings at this advanced age showed a blood pressure 
that was still holding its former level of 220/100, no change in the heart 
size or the electrocardiogram, and no symptoms other than those explain- 
able on the basis of the remedies administered. Profiting by this experience, 
it was suggested to the p.atient that she continue without medicine at least 
for a time unless symptoms de\’elopcd. niis was not a reasonable sug- 
gestion to a patient of her age who had been raised on the belief that 

* FowiwrJy j>oj>u)ar ai }jrst-aiJ mea$UTc in alj onergtndes, MpccJally cardiar. 
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medicine of some kind is indicated if any abnormality whatsoever is dis- 
covered by the physician. “For everj' disease there must be a remedy." 
Consequently my last therapeutic sonic in her case was a prescription for 
capsules of appropriate size containing milk, sugar. They were given with 
assurance and confidence and were accepted as represcntati\ c of all the 
therapeutic knowledge of the day in the matter of hypertension.* Imme- 
diate subjective improvement followed ihcir use, and the patient’s state- 
ment that she had not felt so well in years I had no reason to doubt, for in 
my ow n family circle at least I had come of age in the management of tin- 
complicated essential hypertension. 

HvPERTENSItT CARDIOVASCULAR DtSEASE COMPLICATED ttV CoNf.rSTlVE 

Cardiac Failure — Autopsy 

Case 47. P. C., a colored laborer of 42, was admitted to the Philadelphia Coieral 
Hospital on 5/24/36 complainiR" of shortness of breath and cough. 

History. For the past few years dyspnea had been increasing in severit). Sir monihs 
prior to admission, se\ere attacks of dyspnea had been present at night. These were 
occasionally folloned by a blood-tinged expectoration. Edema was noted a month before 
admission, increasing gradually. No precotdial pain had been present at any tine. 
Chancre in 1909 and antisyphilitic treatment in the out-paileni department from 1929 
to 1936. No history of rheumatic fever. 

Physical Examination'. B.P. 140/105. Marked dyspnea and distention of the neck 
veins present. Heart enlarged to the left as far as the anterior axillary line. A madcat 
systolic murmur was heard over the entire precordium with its greatest infendi) at the 
apex. A systolic murmur was heard over the aortic area. The rhythm was interropled 
by occasional premature contractions. There were rales at both lung ba«es Shifting 
dulness was discovered in the abdomen, and the liver edge was palpable below the right 
costal margin (Fig. I20.A). 

Lahoratory Data. Urme (24-hoor spedmen): specific gravity 1.011, trace of 
albumin. Blood count: hemoglobin 70 per cent (Sahli)t R B.C. 3,4O0,P0Oj WBl’. 
13,200 Kahn negative. 

Roentgenogram' decompensating (rheumatic) heart disease with pulmonary ronge*iion. 

Electrocardiogram (Fig. 120B): Occasional premature contractions low voltage 
QRS, flat T-waves, and left axis deviation (myocardial disease). 

CoVRSF. During the next two and one-half months the patient continued to low ground 
rapidly. Gallop rhythm was present tv>o weeks before death. Attacks of paroxysmal 
nocturnal dvipnea increased in freejoency and the patient died in one of the seirurrs 
or S/7/36. ‘ 

Clinical Diagnosis A. Eiiologic. Hypertension. B. Anatomic; Cardiac hypertrophy. 
Relative mitral insufficiency. C. Physiologic: Paroxyimal cardiac dyspnea. D. Functional 
Classification Class 4. Therapeutic Classification: Class E. 

Atrropsv. (Fig J20C.) Heart weight' 700 Cm. Scattered throughout the left ventricle 
and auricular myocardium were numerous white Kars about 4 mm. in diameter vtith 
marked thinning of the myocardial wall at these points. The valves were normal and the 
coronary ostia fully patent. The aorta showed a few atheromatous plaques hut Eieginn ng 
4 cm. above the aortic root were numerous small linear and stellate depressed intimal scan. 

Discussion. The increase in the dyspnea over the course of a few years 
prior to death indicated a gradual diminution in the myocardial reserve. 
Six months before admission the occurrence of attacks of paroxysmal 
nocturnal dyspnea gave evidence that the situation was becoming an 
acute one. 

• As indeed they were, considering her pbjiTca! findings. 




Fic. 12<J. A. Diagram of phjsicsl findings. B. The electrocardiogram. OLCasional 
premature beats of ventricular origin (first beat lead l). Tbc QRS \oltagc is low all 
leads. The T-ivates are flat. Left qxi* detiati'on. C. Iljpertenslie cardiovascular dis- 
ease, Cardiac hypertrophy and dilatation. A few atheromatous plaques may !« seen 
in the first part of the aorta. (Acrwiar No, 31,914. Philadelphia General Hospital.) 
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With the onset of congestion, the blood pressure dropped to 140/103. 
If the past history of the patienC had not been known, some difficulty 
might have been encountered at this point in establishing the diagnosis of 
hypertensive cardiovascular disease. The age and the murmurs may have 
suggested rheumatic heart disease, and the history of syphilis in a negro 
who showed evidence of heart failure may have caused luetic heart disease 
to be considered as the etiology'. However, there was no history of rheu- 
matic infection, signs of mitral stenosis were absent, and the rhythm was 
regular. We know that the patient had syphilis for w'hich he received 
prolonged and satisfactory treatment. It seemed unlikely that heart 
failure could be caused by syphilis in the face of this and in the absence 
of aortic regurgitation to explain the Urge heart. 

The moat suggestive sign was the level of the diastolic pressure on 
admission, even though the systolic level had dropped sufficiently to confuse 
the picture. The evidence of the previous existence of hypertension remained 
in the eye grounds and was reflected in the size of the heart. The murmurs 
could be explained also on the basis of relative mitral insufficiency follow- 
ing the increase in the size of the left ventricle and aortic dilatation 
secondary to the hypertensive process. 

At autopsy the definite history of syphilis and the prolonged and ade- 
quate treatment that the patient had received over the course of some 
years led us to examine the first part of the aorta with care. There were 
only a few small healed scars visible in this region. These were considered 
to be unimportant clinically, since they neither interfered with vahular 
function nor caused blockage of the coronary arteries. The value of anti- 
syphilitic therapy in the prevention of the progress of aortitis is reflected 
in this instance (Fig. I20C). 

When this patient entered the hospital, he was given a hypodermic 
injection of morphine and quickly digitalized. He received 0.2 Gm. (3 
grains) of theophylline ethylene diamine after meals. At the end of the 
first week thoracentesis on the right side jdelded 900 cc. of fluid. During 
one of the episodes of left ventricular failure that was attended by cyanosis 
and engorgement of the jugular veins, a venesection w'as performed and 
500 cc. of blood removed. 

MALIC^A^T Hypertension in a Girl of 21 — Failure of Medical Recisje 

Case 48. Miss H. M , a single American clerk of 21, was first examined in Sepiembef, 
19J4. The presence of hypertension had been noted a jear before when she had a head- 
ache of three-dajs’ duration. Since that time headaches recurred so frequently that Jix 
months later she was forced to give up her job. Lately Vomiting accompanied (he 
headaches and she lost IJ pounds in nright The headaches usually were present in the 
morning and grew worse during the day. For a month before examination she had 
noticed progressing weakness, vertigo, blurring of vision and palpitation. The patient! 
father died of a stroke at 50. Her mother at 40 had essential hjpertenslon. 

Physical Examivatiov. BP. 240/ll0. Underweight. A slight exophihilmos was 
present. The skin was pale and dry No thvroid enlargement. The C 5 e grounds showt> 
hj-peremia and edema of both discs. Large hemorrhagic areas were present on bot 
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renVuf a> mJ! as iih-msh »»f jIk- it'tina} arteries The heart shontr^l itiJ.irgcnieiK 

to the left, anil the- anrtic Kionii M>unil nas aiicntuaud. 

Laiiora’iokv Data. Blood count was nornul, the Wassemann negatiw. Blood urea: 
27 ing. per 100 cc. The urine showed a trace of albumin and the phenophthalein 
elimination in two hours was normal. 

Clinical Diagnosis, A. Etiologic: Hypertension (malignant) B Anatomic" Cardiac 
enlargement. C. Physiologic: Norntal sinus rhythm. D, Functional Classification- Class I. 
Therapeutic Classification Class D. 

Course. Rapidly down hill. The headaches increased, the renal lesion became apparent, 
and the patient, following a senes of convulsions and a short period of conn, died seven 
months later in the Philadelphia General Hospital 

Discussion. The diagnosis of essential hypertension usually presents no 
diTficuIty. However, the distinction betueen malignant hypertension and 
chronic nephritis usually requires a longer period of study. 

In this patient the absence of anemia, the extremely high level of both 
systolic and diastolic pressure, and the relatively good renal function present 
when first seen, were all points favoring the diagnosis of malignant hyper- 
tension. The picture presented by the eye grounds was likewise suggestive. 
There were no snow banks, hyperemia of the disc was present in contrast 
to the anemia generally seen in nephritis, and the retinal arteries reflected 
the changes that most commonly accompany hypertension. 

Younger patients arc more apt to develop malignant hypertension. 
Instances of this condition arc reported in the literature before the age of 
puberty, although this patient is the youngest that 1 have seen. 

The onset of the malignant phase of hypertension in this instance was 
typical. Severe headaches usually call attention to the eyes, and the dis- 
covery of the advanced changes in retina and disc on ophthalmoscopic 
examination clinches the diagnosis. 

The extremely high systolic and diastolic pressures in these cases and 
the edema evident In the discs arc signs that suggest the origin of the severe 
headaches. Edema of the brain and increase in intracranial pressure are 
thought to follow the inability of the arterioles in this region to constrict 
to the same degree as is shown by similar vessels in other parts of the 
body. The persisting elevation of the diastolic pressure likewise speeds 
the changes that usually arc observed to follow a long continued hyper- 
tension, and the damage to the arterioles of the kidneys may be quickly 
.rArovyJ j.wvnraw. •Sfayaft’; .r.swjwlfivaw, aws) rKP.arivs.ll/ iirp.tula 
develop in a very short time. 

The medical management of the complications of malignant hyper 
tension is difficult, and the relief obtained usually temporary. The patient 
whose Course is as rapid as the one presented here is alw'ays best treated 
in the hospital. 

Relief of the headache and vomiting is usually the first Indication on 
admission. When the blood count is normal, the effect of venesection should 
be tried first. In some cases this procedure may bring considerable initial 
relief of the headache. When the symptom recurs, the therapy should be 
directed toward the fundamental cause of the condition. The edema of the 
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brain and increased intracranial pressure may be favorably influenced by 
intravenous injection of hypertonic sugar solutions. Glucose (1200 cc. of a 
50 per cent solution) may be used but is apt to be follon ed by a secondarj' 
rise in pressure with recurrence of syTnptoms, since it can diffuse into the 
brain and spinal canal. Lately sucrose has been employed in the same 
concentration and amount and generally' proves much more efficient, sinc-e 
Its adminisiratjon is not attended by a secondary rise in intracranial 
pressure. 

Spinal puncture is a useful measure at times in the relief of the symp- 
toms of hypertensive encephalopathy'. It should be done with care and 
judgment, preferably in the hospital. If the initial pressure Is found to be 
high after the needle enters the spinal canal, a slow withdrawal of sufficient 
cerebrospinal fluid is indicated to lower the pressure to normal. Spinal 
tap, hone\er, is attended by some degree of risk in these cases, and the 
degree of relief it brings to the sy’mptoms is by no means constant. 

Blackfan and Hamilton-* have successfully used magnesium sulfate in 
treating the complications of vomiting and convTjlsions in these cases. 
For the headache of malignant hypertension it is given by mouth or 
rectum (SO cc. of a 50 per cent solution), or, if convulsions develop, it can 
be administered intravenously (10 cc. of a 2 per cent solution per kilo of 
body weight). The action of the magnesium sulfate nhen given by mouth 
or by rectum is brought about by dehydration. The action when injected 
intravenously (or intramuscularly) depends upon the effect of the element 
magnesium upon the central nervous system. Excitability' is abolished 
because of paralysis of motor nerve endings. 

Sweating has no beneficial action on the cerebral symptoms of malig- 
nant hypertension and is no longer advised. In some cases It may even be 
harmful. 

The nitrites are inefficient and powerless in combating a process of 
such severity’ as malignant hj'pertension, and usually' show no appreciable 
effect on either the blood pressure or the symptoms. 

Early Malignant Hypertension — Bilateral Celiac 
G ASCLION ECTOM V 

Case 49. R C , a chauffeur of 29, when first examined in December, 19J8 complained 
of high blood pressure and nersonsness. 

History. Hypertension was disco\crrd two year* b-fore first ciaminalfon. Considcrafiie 
initial improvement followed a medical regime, but during ihe following six months 
although able to work, he felt very rooch worse. Vertigo, headaches, “biliousness 
and finally dyspnea and palpitation developed. He lost ten pounds in weight 

Physical Examination. BJ*. 240/n0 Ophthalmo'crpic examination revealed 
marked tortuosity and narrowing of miiial arterioles and a few scattered hemorrhag'* 
on the left retina. Both optic di'cs were ban. The heart showed slight enlargement to 
the left. There was a systolic murmur heard over the mitral area and the aortic second 
sound was accentuated. . 

Laboratory Data. Basal metabolic rate; minus ten per cent. Blood count normal 
Blood urea 3S mg per 100 cc. Urine showed a light cloud of albumin and hyaline casts 

Electrocardiogram (Fig. I21.A) showed invernon of T-wa\es in lead 1. ^ 

Clinical Diagnosis. A F.uologk: Hypertension. (Malignant). B. y^natomicj Car jc 
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enlargement. Relatt\-e mitral insufficiency. C Physiologic: Normal sinus rhjtlnn. D. 
Functional Classification: Class 1. Therapeutic Classification: Class C. 

COURSF. Celiac ganglionectomies were performed on January 15, 1939 and Febru- 
ary 5, J939. 

Discussion. The problem presented by hypertension is indeed a grave 
one when we consider that 23 per cent of all deaths of persons over 50 are 
directly attributed to it.* The internist has no specific therapy to offer in 
the management of this condition. At the present time he meets the indi- 



FlC. 121. The electrocardiogram taken before operation shows diphasic Ti. 

Following operation (3/1 1/39) the T-wavc in lead 1 returned to normal. 

cations as they arise and treats his patient by the use of carefully planned 
regimes, the details of whiclr have been previously outlined. In many cases 
medical treatment meets all requirements. However, when the onset of a 
malignant course is evident, surpeal measures should be considered, for 
in the presence of these rapidly progressing changes the medical man 
possesses no therapeutic weapon of value. The surgeon, on the other hand, 
by his attack on the sympathetic nerve pathways, reduces arterial tone at 
least In part of the vascular tree and in malignant hypertension has so far 
obtained results that are without parallel in medical treatment. 

Following operation, the blood pressure of this patient was not restored 
to a normal level. Before operation the average readings were 240/120, 
while during the first year after operation, the average pressure was 
* Four times the cancer death rate. 
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180/100. However, the subjective relief was marked, and for this reason 
he was able to return to work. He had few headaches, less ner\'ousness, and 
less exhaustion at the end of the day. Furthermore, this improvement in 
his condition uas reflected in the ocular fundi. The spasm of vessels was 
less, and the retinitis disappeared. The discs cleared. The heart showed a 
decrease in size, and the T-waves of the electrocardiogram became upright 
(Fig. I21B). The albumin was less six months after operation, and a 
decided improvement in renal function was noted. 

Before operation a marked response in the blood pressure followed 
immersion of the band in ice water (page 298), After ganglionectomy this 
response was less marked but still in excess of normal. 

W hile we must admit that perfection in the treatment of hypertension 
must await further studies, the relief that it is possible to bring to properly 
selected cases by the use of the surgical methods at our command today 
cannot be overlooked. Haphazard surgery in poorly selected cases that 
have not first been given the full benefit of a medical regime of treatment 
tends to discredit all operative measures. This is unfortunate when we 
consider that the surgeons have constructed their procedures along lines 
that conform to all the present-day concepts- on the subject of hypertension. 

DISSECTING ANEURYSM OF THE AORTA 

A rare, yet important, lesion that may complicate hypertension is partial 
rupture of the wall of the aorta with dissection of its coats, known as dis- 
secting aneurj'sm. Four times (that I am aware of) this accident has 
occurred in patients under my care. In three of the^e cases that came to 
autopsy the diagnosis was missed, xvhile the fourth was diagnosed cor- 
rectly. If, in any type of heart disease, all possible happenings arc con- 
stantly kept in mind, there is less likelihood of a diagnostic error; 
consequently it is worth-while to review the outstanding clinical features 
of this unusual accident. 

Dissecting aneurysm occurs more frequently in males between 40 and 
60 years of age who usually give a history' of hypertension. The first tear 
in the aorta is most often a transverse one just abo^c the aortic \al\e, 
through whicli the column of blood finds its way to the medial coat where 
it begins to dissect the vessel along the pathway' of least resistance. It may 
re-enter the aorta at a lower point with the formation of a new channel of 
variable length (double-barrel aorta), or it maj' extend down to the 
bifurcation and cause compression of tlic iliacs. Half of the circumference 
of the aorta may be split to form this new channel, and any' artencs 
arising from the \essel along the course of the dissection may be involved. 
Occasionally, the dissection travels toward the aortic orifice, in which c\ent 
the coronary arteries arc in danger of comprcHslon. If perforation takc< 
place through the ad\entitia. sudden death follows with the e'Cape of 
blood into the pericardial sac, the pleural caxiiy or the abdomen. 
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Dissiccuiit; ancuryini very rarely complicates syphilitic a(»riills, occa- 
sionally takes its origin at the site of an atheromatous ulcer, but most 
frequently selects a spot where a previous medial degeneration has occurred. 
The exact nature of this medial change that Erdheim has designated 
“medionecrosis aortae idiopathica cystica” is unknown. Some claim that 
it is merely a degenerative process of old age, while others state that it is 
infectious in origin. 


SYMPTOMS 

The symptoms attending dissecting aneuiysm are sudden in onset and 
characteristic of the condition. Pain is always present. It is excruciating 
and persistent in spite of large doses of morphine. Some patients describe 
it as a “tearing” pain. Usually it is so severe and attended by so profound 
a degree of shock that consciousness is quickly lost. The pain usually centers 
about the front or back of the chest, but in some instances it may be felt 
In the abdomen, m vvhich event the condition is quite often mistaken for 
the surgical emergency of perforation or embolism (page 483). 

The direction taken by the dissecting column often determines the 
symptoms (see Fig. 157). Pressure on the coronary vessels may cause pain 
that cannot be distinguished from that of occlusion; leakage into the 
mediastinum may produce hoarseness, pressure on the renal arteries, 
anuria, while compression in the region of the iliac vessels gives rise to 
symptoms in the extremities. Dyspnea is generally present. A previous 
history of hypertension is nearly always obtainable; m fact, in spite of 
the shock and collapse, the blood pressure may be maintained at a high 
level. The pulse rate varies, but is generally increased at the time of the 
rupture, becoming more rapid until it is imperceptible in the presence of 
internal hemorrhage. 

Usually death is sudden. The longest survival after the onset of pain in 
the cases I have observed was 48 hours. Longer periods have been reported 
in a recent excellent summary of 19 cases of dissecting aneurysm by Glendy, 
Castleman, and White.^‘^ One of their patients lived for 105 days after the 
formation of the dissecting aneurysm and died suddenly 12 hours after 
its rupture. 

The roentgen-ray examination may suggest the diagnosis. In one case 
(see Fig. 32) the roentgen-ray study made on different days revealed a 
shadow in the left chest following the accumulation of blood in the pleural 
cavity. An increase in the prominence of the aortic knob may occur in other 
cases following the accident. 

The electrocardiogram is valuable in ruling out the diagnosis of coronary 
occlusion. It will be negative unless blood flow through either coronary 
artery is blocked by the dissecting column of blood. 

Coronary occlusion is the usual diagnosis made in these patients, because 
of the sudden onset, the severe pain, and (if the patient survives) the sub- 
sequent fever and leukocytosis. Aside from the electrocardiogram, the 
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points in the differential diagnosis favoring dissecting aneurj-sm are: 
(1) the tendency of the blood pressure to remain elevated in the presence 
of 50 serious a catastrophe, (2) the eicruciating pain which reaches its 
peak at once, (3) the more m'despread radiation of the pain, (4) the 
development of symptoms suggesting obstruction of the circulation at 
distant points, and (5) the absence of a previous history’ of anginal seizures. 

Embolism must be considered in the differential diagnosis. The severity 
of the pain and the absence of any condition that might ser\'e as a prob- 
able site of origin for an embolus are important points in drawing this 
distinction. 


TREATMENT" 

Morphine and rest constitute the only therapeutic measures of value 
when the presence of this condition is suspected. All unnecessary' move- 
ments are to be avoided in order to delay final rupture of the aneurysm 
through the adventitial layer. If the rupture occurs back into the aortic 
lumen with the formation of a double aorta, long survival may be possible 
in some instances. The importance of rest in these rare cases until healing 
takes place is evident. 


ILLUSTRATIVE CASES 

Hypertensive Cardiovascular Disease — Dissecting Aneurysm- 
Autopsy 

Case SO. A. R, a colored laborer of 4*, admitted to the Philadelphia General 
Hospital cotTiplaiQing of setere pain in the chest and abdomen. 

History. The patient was tsell until a week before admission when he suddenly 
deteloped tertigo, which was followed at once by a sev-ere “splitting” pain in the 
abdomen and chest lasting several hours. His right leg became numb following the 
seiaure. A few days later rhere was recurrence of pain, and the patient was admitted to 
the hospital. 

Physical Examination Well-noun^hed negro, slight dyspnea. BP. 190/130. 
Advanced arteriosclerotic changes in both fundi. Heart slightly enlarged to the left. 
The area of supracardiac dulness was increased. There were systolic murmurs over the 
aortic and mitral areas. Epigastric tenderness. 

Lvboratorv Data. Wassermann negative. W.BC. 16,000. The urine showed a light 
cloud of albumin but no casts. 

Course. On the second hospital day, the pauent complained of severe ciie«t and 
abdominal pain and died suddenly. 

Clinical Diagnosis. A Etiologic Hypertension. B. Anatomic; Dissecting aneurysm- 
Slight cardiac enlargement. C. Physiologic* Normal sinus rhythm. D. Functional Classi- 
fication Class 4. Therapeutic Classification: Class E. 

Autopsy. Heart weight- 450 Gm. The heart (Fig. 122) was moderately enlarged 
The valve rings were the seat of mild arteriosclerotic change. The coronaries were 
slightly thickened The aorta contained a few caldfied plaques. Situated in the center of 
the posterior wall, just distal to the aortic ring, there was a match head-siwd rupture 
The media was split in its entirety Involving the thoracic and abdominal segmeiTJ to 
include the proximal 5 cm. of ihc right coromon iliac. The left renal artery vras aL«o 
involved in the process. 



HYPERTENSIVE CARDIOVASCULAR DISEASE 


325 


Hvpcrtensive Cardiovascular Discasc — Dissccting ANcuRvssf or 
Aorta — Survival for Five Months— Autopsy 
C ase 51. A. S., an unemployed colored male of 60 , was admitted to the Philadelphia 
Genera! Hospital on 11/18/36 complaining of \ertigo, weakness, and precordial pain. 



Fig. 122. Dissecting aneuiysm of aorta. Note split in media (marked by arrow). 
(Autopsy No. 30,376. Philadelphia General Hospital ) 

History. High blood pressure for many years. In J931 he had a stroke but was able 
to be about again in a few months. There was weakness of the left arm and leg. 
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On 7/6/36 a sudden se\ere precordial pain appeared and lasted for tno dajs It wm 
relie\ed by rest in bed and medidne but returned, although much Jess seiere, on seieral 
subsequent occasions Following one of the attacks the patient was admitted to the 



Fic. 123. Dissecting aneur}'in of the aorta. A. Point of rupture ahose aortic 'nUe 
B. Double aorta There were two separate cbanneb as far as the bifurcation, (.\utops) 
No 32,525. Philadelphia General Hospital.) 


Phssic\L EXAMiVATtON. Emaciated negro. Slight djspnea. Old hemiplegia- BT. 
210/90. Pul<e 84, totall) irregular. Heart markedly enlarged to the left on percu^ion. 
Ssstolic murmurs ssere heard oser the ape* and aortic areas. 

Lxboilatory D\T^. Romtgenogram: hypertrophy of tlie left sentrlcle and widening 
of both ascending and descending portions of the aorta but no definite csidcnce o 
aneurj-sm 
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l,Kttr<.>iaritio"raw Aurutilar iilmllation. 

Wa'si-rmann 

Clinical Diacnoms. A. Hjjicrtcnsion. B An.itoiiilv Cardiac liyportrophy. 

Aortic dilatation. Coronary rcierosis. Coronary occlusion. C. Phssiologic Auricular 
fibrillation. Anginal sindrome. D, Functional Classification. Class 3. Therapeutic Classi- 
fication: Class E. 

Course. Many attacks of chest pain of the anginal type occurred from 12/10/36 to 
12/15/36. Tlie patient died suddenly during a severe seizure on 12/15/36 

Autopsy. Heart weight 420 Gm. Hypertrophy of the left ventricle with numerous 
fibrous scarred areas near the apex. There were atberotnatous changes seen in the aorta 
and along the course of both coronary arteries (Fig. 123). About 3 cm abote the aortic 
cusp on the anterior .aspect of the ascending branch there was an old break in the Intima 
leading into a separate healed channel extending to the bifurcation (Fig 123). This new 
lumen was entirely cotered by an endothelial surface The dissection was likewise seen 
to extend upward into the innominate artery, forming two separate lumma The dis- 
sected pathwaj opened into the right common carotid artery. 
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CONGENITAL HEART DISEASE 


Congenital defects are rare and comprise less than 10 per cent of the 
cases in children’s heart clinics and less than 2 per cent of all cardiac 
abnormalities seen in practice. If these defects were li>lcd with all their 
possible combinations, this type of heart disease would immediately appear 
to be ver>' complex. Rather than wade through the intricacies of diagnosis 
presented by such an array, it would seem easier to be satisfied with the 
plain diagnosis of congenital heart disease and allow the pathologists to 
worr>' about the difficulties of nomenclature and classification. However, 
during recent jears, the application of the newer laboratory methods and 
diagnostic procedures* to the problems of congenital heart disease permits 
a much sharper differentiation. While an exact anatomic diagnosis is still a 
clinical impossibility in every case, all patients should be carefully studied 
and the attempt made to record the defect that seems lo be consistent with 
the physical signs. 

Aside from increasing our elBcicnc)' in cardiac diagnosis, more exact 
knowledge of the structural defect is very useful In prognosis and in plan- 
ning the patient’s regime. For example, recently, in a limited number of 
cases, diagnosis of uncomplicated patent ductus arteriosus paved the way 
for the first successful ligation of this structure by Gross (page 339). 

ETIOLOGV 


The chief cause of congenital heart disease is arrest of development and 
the earlier this occurs in embryonic life, the more serious will be the result- 
ing defect. The critical time appears to be between the fifth and the eighth 
week, just before the septa have come into apposition, and the torsion of 
the great vessels is complete. Interference in development during this 
pcritxl of growth will usually lead to a series of anatomic adjustments or re- 
arrangements and multiple defects of a serious nature (morbus cacrulcus). 
These are usually adaptations on the part of the growing embryo to permit 
survival in spite of grave alterations in the circulation. 

Interference with development at a slightly later stage before the septa 
have closed (eighth week) produces localized septal defects (cyano^c 
tardive), while factors influencing growth after septal closure result m 


minor anomalies. 

Early writers pointed out the resemblance of many of tliesc structural 
lesions to the hearts of animals and were content with the explanation cf 
reversion to the primitive. Some examples of a iwo-chambercd heart, whic.i 


• PartiniJarly fluoroscopy. 
3J<1 
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is similar to the heart of a fish, appear, and occasionally a three-chambered 
heart similar to that observed in the frog may be observed. 

Why this faulty development in the embryo occurs has not been satis- 
factorily explained, but several theories have been advanced. Some believe 
that abnormal currents in the fetal blood stream are present and prevent 
the septa from growing across and closing off the chambers in normal 
fashion. Others believe that actual disease of fetal structures in the form of 
syphilis or tuberculosis is responsible. The factor of heredity must also be 
given some credence, since many cases live long enough to transmit the 
tendency. Influences on the mother during pregnancy, like fright, opera- 
tions, etc., are favored by the laity m the explanation of these anomalies, 
as well as congenital defects of all types. Inherent weakness of the germ 
plasm because of consanguinity and alcoholism must not be over- 
looked when we are searching for a cause in individual instances. An early 
fetal endocarditis has been claimed to play a direct part in the formation 
of some of these defects, but considering the evidence this seems to be a 
rare cause. 


SIGNS AND SYMPTOMS 

At birth a loud murmur may be heard over the prccordium. If cyanosis 
Is present, a diagnosis of congenital heart disease appears quite certain. 
However, it is rarely possible at such an early date to classify the abnor- 
mality correctly. If the child survives, the picture becomes more clear cut, 
and observations of the physical signs (thrills, murmurs, and cardiac 
hypertrophy) and study of the electrocardiogram and roentgenogram 
permit a more accurate diagnosis. This docs not mean that the signs present 
at birth should not be noted. While a child’s health record kept faithfully 
year by year is always a great asset in later life, it is particularly valuable 
if evidence of a cardiac defect is present at birth. Prolonged discussion con- 
cerning the etiology of the type of cardiac abnormality is then not so apt to 
arise when the murmur is heard for the first time after an attack of scarlet 
fever or other infectious disease of childhood. As a rule, murmurs heard 
in children under two years of age may be put down as congenital, since 
acquired lesions prior to this age are rare. 

Cyanosis may or may not be present in congenital heart disease. Large 
defects in the septum allowing considerable unaerated blood from the right 
side of the heart to mix with arterial blood on the left side produce cyanosis. 
Since pressure is usually greater on the left side of the heart, in small 
defects the direction of the flow will be from the left to the right. Under 
special conditions, however, when the pressure in the pulmonary circuit 
becomes higher, the flow may be from the right to the left, for example, 
in pneumonia, after left ventricular heart failure, or severe e-xertion. This 
reversal of flow through the defect may cause a transient cyanosis. In some 
congenital lesions where there is an interference with the entry of blood 
into the lungs (pulmonary stenosis), this additional factor contributes to 
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the cyanosis. Cyanosis appears when the reduced hemoglobin exceeds the 
threshold value of 6.7 volumes per cent. 

Patients who have cjanosis soon develop clubbing of the fingers and 
toes (Fig. 124). This is known as hypertrophic pulmonar>’ osteoar- 
thropathy (hlarie, 1891). While 
long recognized as an important 
sign in congenital heart disease, 
it also occurs in subacute bacterial 
endocarditis and chronic suppura- 
tive conditions of the lung. Infec- 
tion plus obstruct' on to venous re- 
turn seem, in most cases, to be the 
causative factors in initiating this 
hyperplastic process in the perios- 
teum. In congenital heart disease 
the clubbing of the fingers is pres- 
ent in direct proportion to the de- 
gree of c>'anosis. 

Polycythemia accompanies c)’- 
anosis and explains some of the 
symptoms commonly encountered 
in congenital heart disease. When 
cerebral blood channels become 
closed by the excess number of 
red blood corpuscles, the patient 
maj' complain of headache and 
vertigo. Syncope, convulsions, and 
even paralysis may follow when 
the degree of cj'anosis and second- 
ary polyct-themia is extreme. The 
latter sjmptoms are most apt lo 
accompany a diminishing resenr’e 
and a secondarj’ slowing of the 
cerebral circulation. 

Fic. 124. Clubbing of the fingw and toes Polycythemia results from an 

overaedvity of the blood-forming 
sites in their attempt to compensate for deficient oxygenation of the tissues. 
The number of red blood cells in some cases may be increased to 12,000,000 
per cubic mm. The total blood volume and blood viscosity are also increased 
m these patients. A stunted growth, as well as abnormal cerebral de\elop- 
ment, is not an unusual sequel in the presence of these marked circulator)’ 
defects. 

Svmptoms of congestive cardiac failure may appear and complicate con- 
genital heart disease at any time. Tlic incidence of pulmonary tubercuhfti- 
IS also high. All degrees of dyspnea may accompany congenital heart 
lesions, depending on the severity of the defect, the amount of cj’anO'is 
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present, and die activity of ihc patient. In sojnc defects parosysnis of 
dyspnea may follow c\erticm because of a icinporaiy increase In the extent 
of the venous shunt. 

CLINICAL CLASSIFICATION OF CONGENITAL CARDIAC 
DEFECTS 

Since a variety of combinations of lesions is possible, most classifications 
of congenital cardiac defects are lengthy and intricate. There is little to be 
gained by attempting to remember all the types, for even the more com- 
mon ones are rare in the experience of any physician. From the clinical 
standpoint it is sufficient to remember that these lesions may be con- 
veniently grouped according to the presence or absence of cyanosis. The 
congenital defect may offer a simple mechanical obstruction to the blood 
flow, but no communication may exist between the pulmonary and sys- 
temic circulations. Under these circumstances there is no cause for cyanosis. 
In the next group defects in the cardiac or aortic septa may be present, but 
as long as the pressure remains higher In the systemic circuit, blood passes 
from left to right and no cyanosis occurs. If, however, the pressure is raised 
on the right side, cyanosis appears (cyanose tardive). In the last group of 
cases, a localized septal defect may be complicated by other anomalies 
which tend to raise the pressure on the venous side, or one or more of the 
cardiovascular septa may be absent, or the great trunks may be trans- 
posed. A venous-arterial shunt results in the development of permanent 
capillary changes and cyanosis. Some of these cases may show a mechanical 
obstruction to the return of venous blood to the right heart, which will 
cause a slowing of the capillary flow, and cyanosis will result from stasis 
and increased de-oxygenation at the periphery. 

When attempting to demonstrate that cyanosis in children may 
not always have a cardiac origin I depend on the story of Dr. 

J. H. Means of the “negro mammy” who refused to alter her 
technic and use a thermometer to test the temperature of the 
white child’s bath. “Ah can tell by de chile,” said she. “If de 
water am too hot de chile he turn red; if de water am too cold de 
chile turn blue.” 

Based on the above considerations, Abbott^ proposes the follouing 
classification for cardiac defects. The entities marked with an asterisk I 
have encountered in practice, and consequently I am able to summarize 
their outstanding features in the following pages. 
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Table VIH 

ABBOTT’S CLASSIFICATION OF CARDIAC DEFECTS* 

I. ACTAKOnC CROtrp 

(No abnormal communications between the two circulations.) 

Pericardial Defects. 

Ectopia cordis 

• Congenital idiopathic hypertrophy. 

Congenital aortic and mitral stenosis. 

• Bicuspid aortic and pulmonary valves. 

• Supernumerary aortic and pulmonary cusps. 

Double A-V orifices. 

• Coarctation of the aorta of adult type. 

Pulmonary dilatation. 

Hypoplasia of aorta. 

• Double and right aortic arch. 

Left coronary from pulmonary artery. 

Congenital arteriovenous aneur>sm. 

• Dextrocardia. 

II. CASES or ARTEIUOVEVOL'S SHUKT WITH POSSIBLE TERHIVAL OR TXANSIESTT REVERSAL OF 

now (cYAMOSE tardive) 

• Patent ductus arteriosus. 

• Defects in interauricular septum. 

Patent foramen ovale, defects in upper and lower parts of the interauricular septum. 
Defects in aortic septum. 

Congenital aneurysm, sinus of Valsalva. 

Communications between the aorta and pulmonary artery. 

• Defects m the interventricular septum. 

(Maladie of Roger.) 

III. CYANOTIC GROUP. CASES OF VE.VO>AkTCRIAL SHL’VT (stORBUS COBaULECS) 

A. Right Sided valvular lesions. Feta! passages closed. Stasis and increased de,ox}genation 
in capillaries. 

1 Pulmonary stenosis with closed septa. 

2. Congenitsu tncuspid stenosis with closed septa 

B. Cases of permanent venous-arterial shunt. 

1. Moderate tyanosis^ 

• Pulmonary stenosis with patent foram*n ovale. 

Complete absence of interventricular srptum (Cor blatriacum triloculare). 

Common auriculo-venrncular ostium. 

2. Marked cjanosn 

• Pulmonary steno'is, interventricular septal defect, dextroposition of the aorta ana 
right ventricular hypertrophy (tetralogy of Fallot). 

• Pulmonary atresia with defect of ventricular septum and dextroposition of aorta. 
Cor biloculare with transposition of great trunlu. 

3. Extreme eyanasis 

Transposition of great trunks with closed ventricular septum, ductus arteriosus ana 
patent foramen ovale. 

Pulmonary atresia with dos'd interventricular septum, ductus arteriosus, and 
foramen ovale patent. 

Tncuspid atresia. 

Cor biloculare. 

Mitral atresia. 

.Aortic atresia. 

* Repnnted by permission of the author and the American Heart association. 
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CoNCENnAi. Idiopathic Hypurtrophy 

Hypertrophy of the heart at birth in the absence of any intra- or extra- 
cardiac etiological factor. More frequent in males. Survival is generally 
six months to a year, rarely longer. 

Symptoms. Usually pallor, dyspnea, and cyanosis. The course is down- 
hill. Death may occur suddenly. 

Signs. Cardiac enlargement in all diameters (Fig. 125). A systolic mur- 
mur may be present. 

Roentgenogram. Characteristic (Fig. 125). 

Electrocardiogram. Of little value unless there are associated defects. 



FiC. 125. Roentgenogram of a onc-inonih-oU infant. Note inarkrd cirJiac hypertrophy. 
Autops} ihoned von G^rke’s gbeogon-storage disease. 


Present-day Views. The discovery of other causes for congenital hyper- 
trophy is decreasing the number of cases labelled “idiopathic.” In 1929 
von Gierke’s glycogen-storage disease (cardiomegaly glycogenica) was 
described. Deposition of large amounts of glycogen in the heart as well as 
in other organs (fiver, kidneys, brain) occurs. Anterior-pituitary dysfunc- 
tion and consequent defect in the glycogen-splitting ferment has been ad- 
vanced by some investigators as a cause for this rare disease which repre- 
sents a persistence of the conditions that characterize fetal metabolism. 
Glycogen can be readily demonstrated in the organs by the use of Best’s 
carmine stain. 

Treatment. At present there is no treatment known to control this per- 
vcislon of metabolism that results in structural changes in so many organs. 
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Bicuspid Aortic and Pulmon'icVam'es. SupER^•u\IERAR^ Pui.momcCcm 



FiC. 126. A. Bicuspid aortic vahe. Sec- 
ondary bacterial endocarditis, ulceration wj 
perforation. This patient, a white male of 
4tf, deteloped aortic regurgitation while 
under t^r\atjon in the hospital. This waj 
followed immediately by congestise cardiac 
Allure. Death occurred fise dajt later. The 
clinical diagnosis was syphilitic cardiocas- 
cuUc diseasc> although VVissectwiww wt* 
negative. (Autopsj No. 2477J, Philadelphia 
General Hospital.^ 



Fit;. )26. B. Bicuspid aortic sahe. In thn 
case the aortic valve was the seat of ezten* 
she deposits of calcium. A terminal ssba- 
cute bacterial endocarditis is seen. (Autopsr 
Ko. 33(41, Philadelphia General Ho<piia[.) 





FiC, 126. C. Supernumerary pulnionarv 
cusp*. 


1. Bicuspid Aortic Valve. This defect per se does not produce sny 
signs or symptoms. Howev'er, it is not without significance clinically since 
these valves very frequently become the seat of sclerotic change, subacute 
bacterial endocarditis or both (Figs. I26A and I26B). In some of 
cases the aorta immediately above the valvular defect may show dilata- 
tion, dissection, and secondary rupture. 

2. Supernumerary cusps are more frequently encountered at the pul- 
monary orifice where they are not often the seat of invasion and <xns^ 
quently are of little clinical significance. A quadricuspid aortic valve is 
of more importance owing to the likelihood of the development of sub- 
acute bacterial endocarditis. 
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Congenital Dextrocaudia 

1. True dextrocardia (situs inversus). The heart is on the right side, 
and the other viscera are likewise transposed. 

2. Dextrocardia without transposition of the other viscera is rare. Its 
association with other anomalies generally determines the prognosis in 
each instance. 

A 


Clinical Diagnosis 
Possible if palpation and percussion 
routinely practiced to the right as well 
as to the left of the sternum. 


B 
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iNTERTCNTRtCULAR SePTAL DeFECT (RocER’s DiSEASE) 

Usual Site. High up in the fibrous part of the septum (See Fig. 132). 
Direction of Blood Flow. From left to right. Reversal of flow may take 
place during terminal stages with cj'anosis. 

Heart. Enlargement may be present or absent. Murmur is loud, harsh, 
and systolic in time. Point of maximum Intensity is the third or fourth 
intercostal space close to the sternum. A thrill is palpable over this 
area. 

Electrocardiogram. In rare cases the defect involves the conduction 
system and causes heart block (page 343). 

Prognosis. Depends on associated defects and heart size. The danger Is 
subacute bacterial endocarditis (Case 87). Interventricular septal defect 
is one component of Fallot's tetralogy (page 347). 

Note: If the coronary artery' supplying the inter\'entricular septum be- 
comes occluded in later life and the infarct softens and ruptures, an ac- 
quired interventricular septal defect may appear. It is usually small and 
unimportant but may produce physical signs similar to the congenital 
type 

COARCTATIOX OF AoRTA 

Types. 1. Infantile. Narrowing of the isthmus of the aorta between the 
left subclavian and the ductus arteriosus. (Rare). 

2. Adult. Narrowing of the aorta at the site of the ductus arteriosus. 
(Common type.) 

Symptoms. Variable, often none. There may be intermittent claudica- 
tion in the absence of demonstrable arterial disease. 

Cardiac Signs. Hypertrophy'. Followed at times by signs of failure. 
Electrocardiogram. Not characteristic. 

Diagnosis. Not difficult if the possibility is kept in mind and the cliarac- 
teristic features are sought. 


Vascular Signs 

Hypertension in upper extremities. 

Decrease in blood pressure in lower extremities. Collateral circulation 
occurs through anastomoses of internal mammary and epigastric arteries 
and through dilated intercostal vessels (Fig. I28C). 
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Tortuous or pulsating arteries may be seen or felt under the skin, in 
posterior wall of the thorax around the scapula or in the anterior ab- 
dominal wall. 

Thrills and murmurs may appear along the course of these vessels. 



Fic. 128. A. Roentgenogram in coarctation of the aorta. Characteristic “scalloping” 
of the inferior margins of the nbs is seen. This is caused by erosion of bone by dilated 
Intercostal arteries (Courtesy of Dr Paul A. Bishop.) B. Drawing of coarctation of the 
aorta of the adult type. Note maiLetl narrowing of the aorta just below point of in- 
sertion of ductus arteriosus C. Collateral circulation in a case of coarctation of the aorta. 
(A. Aorta. B Pulmonary artery. C. Subscapular artery. D. Interna! mammary arterj". E. 
Tlijroid arterj. F. Intercostal artery. C. Epigastric artery.) 
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Patent Ductus Arteriosus (Commonest congenital delect) 
Etiology. The ductus may remain open to compensate for the other defect 
(coarctation), consequently h is less often found uncomplicated. 
Direction of Flow. Pressure in the aorta is higher, therefore the flow Is 
from the aorta to the pulmonary artery (arteriovenous shunt). 
Symptoms. Usually none. 



Fic. 129. A Roent- 
genogram in patent 
ductus arteriosus. Note ^ 

the great dilatation oi 
the conus pulmonalis. 

This js more extreme 
than that noted in v | 

mitral stenosis. Some y\fi 

enlargement of the I p 

heart to the left is A | 

also seen. B. Diagram 
showing patent ductus 
arteriosus. C. Chart of U 

phjsical findings. \ 

Sicks 

Continuous murmur and thrill at the second left interspace near the 
sternum.. 

The heart shadow in marked cases shows enlargement of the pulmonary 
artery, and hypertrophy of all chambers of the heart may be present. ^ 

Increased pulse pressure and the peripheral signs may be present as in 
aortic regurgitation. In the case of patent ductus arteriosus, the regurgi- 
tant stream goes into the pulmonary artery. 

Prognosis. Depends upon the size of the communication. Surgical 
ligation is possible in selected (uncomplicated) cases (page 339). 
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In fetal life the blood is short-circuited around the lungs from the 
pulmonary artery to the aorta through the ductus arteriosus (Fig. 129B). 
When the lungs expand after birth, the ductus normally closes and becomes 
atrophic. If it remains open, the blood flow through this structure is reversed 



Flc. 130. Sketch of operative exposure of the ductus nhich sias 1 1 mm. m diameter 
Insert shows position of the patient with the left arm draun up along the head and 
with incision coursing just beneath the breast. Thorax entered through the third inter- 
space. Third cartilage cut to allow upward retraction of nbs The left lung is held 
down inferiorly with a gauze pack and malleable retractor. Positions of aorta and 
pulmonary artery indicated by dotted lines. When the pleural covering of the medias- 
tinum was incised, a direct view of the aortic arch, pulmonary artery, and ductus was 
obtained, (3C). Cut end of third costal cartilage. DA: Ductus arteriosus G Gauze 
pack oter collapsed lung. PA- Pulmonary arterj'. PI; Pleural incision. PN. Phrenic 
none. RLN: Recurrent laryngeal nerve. SR* Self-rctaining retractor. VN Vagus nene. 

since the pressure in the aorta is greater than in the pulmonary artery. If 
the passageway is large, the effect on the circulation is the same as that of 
any other arteriovenous aneurysm or shunt. About two-thirds of the 
patients who have a patent ductus arteriosus show an associated anomaly, 
but in one-third of the cases the patent ductus exists as the only defect. 
Recently the latter group has assumed considerable importance, since Gross 
has demonstrated that this arteriovenous communication can be success- 
fully ligated (Fig. 130). 
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While in some instances, UDComplicated patent ductus arteriosus may be 
compatible with a normal life, in Abbott’s series of 92 patients showing 
this defect, 28 died of subacute bacterial endocarditis, 24 of cardiac decom- 
pensation, 16 of sudden heart failure, and two of sudden rupture of the 
ductus. The average age at death was 24 years. Consequently the reason 
for employing surgical measures in these selected instances is to improve a 
most uncertain future. The patient who has an uncomplicated patent ductus 
arteriosus faces the danger of developing subacute bacterial endocarditis or 
endarteritis at any time. If this complication is avoided, the possibility 
remains that the shunt may increase in size and cause cardiac hypertrophy 
and subsequent failure. In a few cases the patent ductus may dilate and 
become thin-walled, in which event the danger of rupture is not negligible. 
These ever-present threats are eliminated by ligation. 

Before recommending operation, the presence of associated defects, such 
as aortic stenosis or coarctation, stenosis or atresia of the pulmonary' arteiy, 
or the complication of bacterial endocarditis should be ruled out. Pulmonary 
stenosis may offer some difficulty in the differential diagnosis, although the 
presence of a loud pulmonic second sound in cases of patent ductus and its 
absence in disease of the valve is an important point in drawing the 
distinction. In pulmonary stenosis, a right axis deviation appears in the 
elettrocardiogram, while cardiac hypertrophy and c:>’anosJ5 are more apt 
to be present. Associated anomalies like septal defect or a mitral stenosis, 
if slight, are not contraindications to operation, for as Gross points out, 
some improvement may follow if one defect is corrected. Vegetations of a 
subacute bacterial endocarditis present near the opening of the ductus 
arteriosus may be dislodged at the time of the operation, consequently 
their presence should be regarded as a complication. 

In some cases w'here patent ductus arteriosus is the single lesion, spon- 
taneous closure in later fife may take place. If the findings are at all 
suggestive of this occurrence, operation should not be considered. In the 
absence of cardiac enlargement in patients who have a normal diastolic 
pressure and only a slight fulness in the region of the pulmonary arteiy on 
fluoroscopy, operation likewise has little to offer. When the heart is 
increasing in size and the physical findings are becoming more pronounced 
as the child grow's older, operation is indicated. 

SUMMARY OF CRITERIA FOR OPERATION (GROSS) 

1. Presence of machinery murmur in pulmonarj'^ area, accompanied by 
increase of P2, most intense in the same area. 

2. Congestion of the lung fields in the roentgenogram. 

3. Prominent pulmonary’ artery in roentgenogram. 

4. Roentgenologic evidence of cardiac enlargement, particularly in the 
region of the left ventricle. 

5. Systolic blood pressure uormal with a lowered diastolic level. 

The operation recommended and successfully carried out by Gross 
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exposes the ductus from the left side. The pleural cavity Is entered, the lung 
collapsed, and the structures in this manner adequately exposed (Fig. 130). 
Gross reports little postoperative reaction, no important postoperative 
complications and no mortality in his first four cases. In each patient 
following operation the thrill disappeared, and the diastolic pressure rose 
to a normal level. In two instances the transverse cardiac diameter 
decreased, and one undernourished child gained nine pounds following 
ligation. After the procedure each child returned to school with a much 
improved circulation. 

iNTERAURJCUtAR ScPTAL DcFECTS 

Entire absence of auricular septum may occur but is very rare (cor 
triloculare biventriculare) (page 343). 

Persistent ostium primum follows arrested development of sepiumprimum 
and is seen in the lowest part of the interauricular septum (Fig. 131). 
Pstent foramen ovale ij more frequently encountered, A valre-l/ke 
opening is seen in 25 per cent of autopsies but is unimportant. When 
the foramen ovale remains widely open because of a defect in the 
ostium secundum, it is significant. This defect often accompanies per- 
sistent ostium primum. 

If not associated with other defects, there may be no signs or 
symptoms. Subacute bacterial endocarditis is rare in this region, but 
paradoxical embolism may occur. Thrombi from veins passing through 
the interauricular septal defect tend to lodge in the systemic circula- 
tion. Emboli may also go from the left auricle to the lung through 
this septal opening. 

Case 52 (Fig. 131). A 
poorly nourished white 
female baby six months 
of age was admitted to 
the Philadelphia General 
Hospital for bronchopneu- 
monia. Examination of 
the heart was entirely 
negative. Death occurred 
on the eleventh hospital 
day following the compli- 
cation of acute otitis 
media. Cyanosis was pres- 
ent shortly before death. 

Autopsy showed inter- 
auricular septal defect as 
the only congenital anom- 
aly. Death was caused by 
bronchopneumonia, acute 
otitis and sepsis. 



FiC. tJl. Interauricular septal tlefeit. (.Autopsj- No. 
24,099. Philadelphia General Hospital.) 
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Patent Foramen Ovale. Defects is 1nterventricui.ar Septum. 

Autopsy. 

Case 53. An emaciated colored female child of four was admitted to the 
Philadelphia General Hospital complaining of shortness of breath and 
cough of four-months’ duration. 

Physical Examination showed precordial bulging, precordial thnl! 
over the third left interspace, and a loud rough systolic murmur in the 
same region. The Uvet was two fingers’ breadth below the costal margin. 
Wasserraann negative. 

Autopsy. Cardiac hypertrophy. Patent foramen ovale. Three separate 
openings betw cen the left and right ventricles were discovered in the 
upper portion of the septum (Fig. 132), Xo other defects. 



Fia 132. Intenentneular septal defects. (Awopsy No. 22,3fi4. Philadelphia General 
HospinL) 
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ILLUSTRATIVE CASES 

Complete Absence of Interauricular Septui.i and or the Membranous 
Portion ok the Interventricular Septum — Congenital Heart 
' Block — Autopsy^"*- 

Case 54. An infant boj, age six hours, the sixth child of a ttonsan, age 28, «as 
admitted to the Woman’s College Hospital on May 6, 1932 The father and mother and 
the other children were free of congenital defects The mother’s prenatal period was 
entirely uneventful, and the delivery was normal. The Wassetmann reaction of the 
mother’s blood was negatUe. 

On admission the infant was svcU developed and well nourislied and was apparently 
a full-term baby. No defects were noted. The weight was eight pounds (3,630 Gm.). 
There was intense cyanosis of the body generally and of the lips, ears, and nails 
especially Examination of the lungs showed impaired resonance at the left apex posteriorly 
The breath sounds were harsh owr both lung fields, and there were many crepitant rales 
throughout. Substernal inspiratory retraction was present. The left border of the heart 
was 7 cm. from the midstemal line m the fourth interspace The right border was 
2.S cm. from the midsfernal line in the fourth interspace. The first sound was obscured 
by a blowing systolic murmur, and the second sound war weak. The murmur was audible 
over the entire chest, but the center of intensity was in the second interspace at the left of 
the aternuin, The rate of the heart beat was 40 per minute. There were no thrills. The 
liver and spleen were not palpable, and the rest of the examination was negative 

The child was taken Co the heart station of the hospital where electracarchagnrms 
were made at intervals for the next few hours. All tracings showed complete heart block, 
with the ventricular rate of 50, the aoncular rate of 100, and low voltage (Fig I33B). 
Oxygen was administered with slight improvement in the cyanosis. The electrocardiogram 
was not altered. 

The child was taken back to the ward and kept in an oxygen tent, A roentgenogram 
of the chest (Fig. I33A) showed the heart shadow to lie very large in all diameters. 
The child died 1 8 hours after its birth. 

DtACNOSis. A. Etiologic Congenital defect. B .Anatomic Cardiac hy^>e^trophy. 
Interventricular septal defect. C. Physiologic Complete heart block D. Functional 
Classification* Class 4. 

Autopsy. The main defect of the heart vias the almost complete absence of the inter- 
auricular septum and the niembraDOUS ponion of the interventricular septum. The 
coronary veins emptied separately into the middle of the posterior wall of the common 
auricle. The venae cavae had a common opening. The mitral and tricuspid valves were 
completely formed and were attached medially to the upper edge of the interventricular 
septum. The aorta and pulmonary artery had approximately normal relationship 

MtCROSCOpiCALLY it was observed by means of serial sections that there was practical ty 
complete absence of the conduction bundle between the common auricle and the ventricles 
The defect had completely severed the auriculoventncular node from the auriculo- 
ventricular bundle. The bundle of His and the left bundle-branch were well developed, 
but a definite right bundle-branch could not be found, although there was a suggestion 
of one. 

Discussion. In this case w'c have an example of a three-chambered 
heart ivith one auricle and two ventricles (cor triloculare bivcntrlculosum). 
Other cases of heart block of congenital origin associated with this anomaly 
have not been reported. 

A complete block of the contraction Impulse from the auricle occurred 
in the upper third of the Interx-entricular septum at the site of the defect. 
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This anatomic separation \ras shon*n to be o{ developmental and not of 
inflammatorj’ origin by serial sections. The bundle of His was well formed 
but was disconnected from the auricuIo\*entficuIar node in the rcrion of 
the defect. 

The clinical diagnosis of congenital heart block is not dinicuIt.,\Vhcn the 
presence of auriculovcntricular dissociation is proved by an electrocardio- 
gram taken shortly after birth, a defect in the upper third of the inter- 
ventricular septum is at once suggested. In this patient, the cyanosis, cardiac 
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enlargement, and the systoKc murmur were physical signs in keeping with 
this impression. The clinical recognition of the other abnormalities asso- 
ciated with the inten-entricular septal defect in this case was, of course, 
impossible. 

The diagnosis of congenital heart block in older children, in addition to 
the typical electrocardiogram, rests upon the historj’ of bradycardia at a 
verj’ early age and the absence of an Infcaion that might cause heart 
block after birth, such as rheumatic fever, chorea, diphtheria or congenital 
syphilis. The occurrence of syncopal attacks at an early age is fairly good 
evidence of the existence of heart block prior to the attacks. 

PULMON’ARY StEXOSTS 

Complete atresia may be present (page 348) or the pulmonary valve 
may be markedly sienoscd, the pulmonarj' artery small and the right 
ventricle large. Associated septal defects are very common because of 
obstruction of the blood flow from the right ventricle and are in some 
measure compensatory. Pulmonary' sierrosis is a component of Fallot’s 
tetralogy (page 347). In complete atresia the blood may reach the longs 
through a patent ductus arteriosus. If this is absent, dilatation of the 
bronchial arteries usually occurs. Uncomplicated pulmonary stenosis is rare. 

Signs. Cyanosis, stunted gromh, clubbed fingers, polycythemia, thrill 
and harsh systolic murmur in the second or second and third intercostal 
spaces just to the left of the sternum. The pulmonic second sound is 
diminished or absent. 

Electrocardiogram. Marked right axis deviation is encountered in ad- 
dition to the large P-waves that are associated with right auricular enlarge- 
ment (Fig. 135). 
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Tetralogy or Fallot 

(Most common cause of congenital cyanosis in patients surviving to 
adult life) 

The combination of defects that makes up the tetralogy consists of: 

1. Ventricular septal defect. 

2. Pulmonary stenosis. 

3. Dextroposition of the aorta. 

4. Hypertrophy of the right ventricle. 

If pulmonary stenosis develops before the septum closes, blood is shunted 
from the right to the left side of the heart and then to the aorta which is 
dextroposed. This is followed by hypertrophy of the right ventricle. 
Cyanosis is always present. 

Signs. A systolic murmur is present over the prccordium and is most 
intense over the pulmonary area. There is a systolic thrill in the pul- 
monary area. 

Electrocardiogram. Right axis deviation. 



Fig. 134. Schematic drawing illustniling Tetralogy of Fallot. 

Roentgenogram. Diminisiied prominence of the pulmonary conus with 
elevation of the apex by enlargement of the right ventricle may give coeur 
cn sabot appearance (Figs. 29 and 136). 
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enlargement, and the systolic murmur were physical signs in keeping with 
this impression. The clinical recognition of the other abnormalities asso- 
ciated with the inten-'entricular septal defect in this case w'as, of course, 
impossible. 

The diagnosis of congenital heart block in older children, in addition to 
the typical electrocardiogram, rests upon the history of bradycardia at a 
verj' early age and the absence of an infection that might cause heart 
block after birth, such as rheumatic fever, chorea, diphtheria or congenital 
syphilis. The occurrence of syncopal attacks at an early age is fairly good 
evidence of the existence of heart block, prior to the attacks. 

PuLMOxARY Stenosis 

Complete atresia may be present (page 348) or the pulmonary valve 
may be markedly stenosed, the pulmonary’ artery small and the right 
ventricle large. Associated septal defects are very common because of 
obstruction of the blood flow from the right ventricle and arc in some 
measure compensator)'. Pulmonary stenosis «$ a component of Fallot's 
tetralogy (page 347). In complete atresia the blood may reach the lungs 
through a patent ductus arteriosus. If this is absent, dilatation of the 
bronchial arteries usually occurs. Uncomplicated pulmonarv' stenosis is rare. 

Signs. Cyanosis, stunted growth, clubbed fingers, polycythemia, thrill 
and harsh systolic murmur in the second or second and third intercostal 
spaces just to the left of the sternum. The pulmonic second sound is 
diminished or absent. 

Electrocardiogram. Marked right axis de\-iat!on Is encountered in ad- 
dition to the large P-waves that are associated with right auricular enlarge- 
ment (Fig. 135). 
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enlaTgemcnt, and the systolic mormUT \»erc physical signs in keeping with 
this impression. The clinical recognition of the other abnormalities asso- 
ciated with the inten-entricular septal defect in this case was, of course, 
impossible. 

The diagnosis of congenital heait block in older children, in addition to 
the typical electrocardiogram, rests upon the history of bradycardia at a 
very’ early age and the absence of an infection that might cause heart 
block after birth, such as rheumatic fever, chorea, diphtheria or congenital 
syphilis. The occurrence of syncopal attacks at an early age is fairly' good 
evidence of the existence of heart block prior to the attacks. 

PuLMOtJARY Stenosis 

Complete atresia may be present (page 348) or the pulmonary’ valve 
may be markedly’ stenosed, the pulmonary’ artery small and the right 
ventricle large. Associated septal defects arc very common because of 
obstruction of the blood flow from the right ventricle and are in some 
measure compensatory. Pulmonary stenosis ts a component of Fallot's 
tetralogy (page 347). In complete atresia the blood may reach the lungs 
through a patent ductus arteriosus. If this is absent, dilatation of the 
bronchial arteries usually occurs. Uncomplicated pulmonary’ stenosis is rare. 

Signs. Cyanosis, stunted growth, clubbed fingers, polycythemia, thrill 
and harsh systolic murmur in the second or second and third intercostal 
spaces just to the left of the sternum. The pulmonic second sound is 
diminished or absent. 

Electrocardio^am. ^tarkcd right axis deviation is encountered In ad- 
dition to the large P-waves that arc associated with right auricular enlarge- 
ment (Fig. 135). 
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Tetraiogy of Faelot 

(Most common cause of congenital cyanosis in patients surt'iving to 
adult life) 

The combination of defects that makes up the tetralogy consists of: 

1. Ventricular septal defect. 

2. Pulmonary stenosis. 

3. Dextroposition of the aorta. 

4. Hypertrophy of the right ventricle. 

If pulmonary stenosis develops before the septum closes, blood is shunted 
from the right to the left side of the heart and then to the aorta which is 
dextroposed. This is followed by hypertrophy of the right ventricle. 
Cyanosis is always present. 

Signs. A systolic murmur is present over the precordium and is most 
intense over the pulmonary area. There is a systolic thrill in the pul- 
monary area. 

Electrocardiogram. Right axis deviation. 



Fig. 13+. Schematic drawing lUnstiating Tetralogy of Fallot. 


Roentgenogram. Diminished prominence of the pulmonary conus with 
elevation of the apex by enlargement of the right ventricle may give coeur 
en sabot appearance (Figs. 29 and 136). 
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Pulmonary Stenosis Associated with Patent Foramen 
Ovale — ^/V urorsY 

Case 55. A white American male, 22 years of age, was admitted to the 
Tuberculosis Division of the Philadelphia General Hospital complaining 
of cough, hemoptysis, and dyspnea. Extensive tuberculous invasion of 
both lung apices was found, and the sputum was positive for tubercle 
bacilli. There was a systolic thrill and murmur over the pulmonary area. 
The fingers were clubbed. Cyanosis was present. 

Autopsy. Heart iveight: 420 Gm. The pulmonic valve had two cusps 
and showed marked stenosis. Foramen ova\c patulous. No other defects. 



Fic. I3S The electrocardiogram in congenital pulmonary stenosli. Note high, pointed 
P naies in the fint tno leads. Right axis denation is present. 
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C P 

Fic. 136. A. Roentffcnpgram of chest. Note “cocor en Mbot” appearance of cardiac 
silhouette. There is considerable enlargement of all chambers. B. The electrocardiogram. 
Auricular fibrillation is present. Right axis deviation. C. Piagram iilusfrating circula- 
tion in Case S6. The aorta is dexuoposed. The bronchial arteries (B.A.) supply the 
lungs. They arise from (he descending aorta at the level of the trachea (T). There is 
complete pulmonary atresia. IntcrventncoUr sepul defect w also present. D. Drawing 
of specimen. Note hypertrophy of the right sentricle, complete pulmonary atresia, dextro- 
position of the aorta and sntervenujcuUr tepul defect. 
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ILLUSTRATIVE CASE 

Complete Puljionary Atresia, with DErscT of Ventricular Septum, 
Dextroposition or the Aorta, and Hypertrophy of the 
Bronchial Arteries — Autopsy-®® 

Case 56. A c5-anotic male child of five nas admitted to Memorial Hospital com- 
plaining of shortness of breath and vomiting. He was well until four months before 
admission nhen he had a sudden convulsive seizure following exercise. Dyspnea, fatigue, 
and cyanosis appeared for the first lime. A second convulsive seizure the day before 
admission was followed br edema, dyspnea and vomiting. 

Physical Examination. B.P. 90/60. Pulse 120, totally irregular. Cyanosis. Dyspnea. 
Edema of the extremities to the knees. Marked bulging of the left side of the chest. Apex 
beat in the anterior axillary line in ibc sixth interspace. There was a thrill palpable 
over the third intercostal space to the left of the sternum. A systolic murmur was heard 
over the whole precordiutn, loudest in the region of the thrill. Systolic and diastolic 
murmurs were present over the cardiac apex. The liver edge extended to the umbilicus. 
No ascites Dulness of the right chest posteriorly to the scapular angle. Fingers and toes 
showed marked clubbing (See Fig. I2+). 

L.ABORATORY Data. Blood count : hemoglobin 120 percent (Sahli) i R.B.C. 6,* 1 0,000 j 
W.B C. 6,200; Differential normal. Wassermann and Mantoux tests negative. The urine 
showed a light cloud of albumin and 3 R.BC. per H.P.F. 

Electrocardiogram (Fig. U6B): auricular fibrillation and right axis deviation. 

Roentgenogram (Fig. 136.\): heart enlaced to all diameters Note “coeur rn sabot” 
outline. A concavity replaces the curve in the left border usually formed by the pulmonary 
artery. 

Clinical Diagnosis. A. Etiologic: Congeniul. Tetralogy of Fallot (?) B. Ana- 
tomic: Cardiac enlargement. Interventricular septal defect, pulmonary nenosls, right- 
tided aorta. C. Physiologic: Congestive cardiac failure. Auricular fibrillation. D. 
Functional Classification : Class 4. Therapeutic Classification* Class E. 

Discussion. Bed rest and digitalization resulted in slight improvement. 
Three days after admission there was a sudden attack of dyspnea progress- 
ing to orthopnea during which the cj’anosis became extreme, and marked 
distention of the neck veins appeared. A veneseaion (300 cc.) was per- 
formed, and the patient was placed in an oxygen tent. Theoretically o.xygen 
administration should not be expected to relieve the c>'anosis of congenital 
heart disease. However, some improvement was noted in this Instance. The 
digitalis was cut to a maintenance level of 2 grains daily On the eighth 
hospital day. The liver appeared to be much smaller In size. During the 
third week in the hospital death occurred suddenly following a third 
convulsiv’e seizure. 

This patient shows that little decrease in the exercise tolerance is possible 
in some instances in the presence of marked derangement In anatomic struc- 
ture. This lad lived on the third floor of a dty apartment house uhere there 
was no elevator. It is remarkable that he was able to climb these steps many 
times daily without the appearance of cardiac symptoms. Unfortunately, 
he was also allowed to engage in active play with other children, and this 
contributed to the rapid breakdown of his reserv’e. The slowing of the 
cerebral circulation in the early stage of failure in the presence of the 
polycythemia precipitated the convulsive seizure. Following this the decline 
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was rapid. The persistent vomiting that preceded his admission to the 
hospital probably was caused by stasis of the circulation and the clogging 
of the blood channels along the gasuo4ntesxinal tract. 

The congestive failure was treated in the same manner as failure caused 
by any other type of heart disease. Death occurred following a convulsion 
and was attributed to cerebral thrombosis. 

Four other examples of complete pulmonary atresia with closed ductus 
arteriosus and a pulmonary circulation carried on through dilated bronchial 
arteries have been previously described in the literature. The ages of death 
of these patients were 33, 30, 20 and 6 years, all surviving longer than 
this patient. Two of the patients in the series died following intercurrent 
infections, while thrombosis in the bronchial arteries was the cause of death 
m the other two. The patient showing the smallest bronchial arteries 
died in childhood, so it may be said that the larger the bronchial arteries in 
the presence of complete pulmonary atresia, the better the chance of 
survival. 

The occurrence of auricular fibrillation in this patient is worthy of note, 
for the arrhythmia is very rare under the age of IS. Ii is likewise seldom 
seen associated with congenital heart disease. However, while advanced 
cardiac disease of any type may be present without the occurrence of 
auricular fibrillation, when congestive failure occurs with its auricular 
strain, fibrillation may appear at any age. 

There is some excuse for mistaking complete pulmonary atresia for the 
tetralogy. In the first place, if the ductus arteriosus is closed, the coeur 
en sabot appearance of the roentgenogram suggests the latter diagnosis 
when other manifestations of congenital heart disease are present. When 
the interventricular septal defect is small and the murmur loud and 
well transmitted to the base of the heart, differential diagnosis becomes 
most difficult, if not impossible. However, in the absence of a murmur 
and thrill over the pulmonary area in patients showing this typical roentgen 
ray picture in addition to dextroposition of the aorta, polycythemia and 
clubbing, the diagnosis of complete pulmonary atresia is to be thought of. 
If the patient is an adult, greatly enlarged bronchial arteries can be pre- 
dicted. 


TREATMENT 

When patients who have congenital cardiac disease survive the period of 
childhood, the greatest threat to life is the development of subacute bac- 
terial endocarditis at the site of the malformation. In many of the cases the 
defects are otherwise compatible with a long existence and in this respect 
resemble healed rheumatic lesions. Subacute bacterial endocarditis is most 
apt to be superimposed on interventricular septal or aortic defects, patent 
ductus arteriosus, or bicuspid aortic valves. The blood flow through the 
abnormal shunts in rime produces fibrosis and thickening about their 
margins and on the walls of the right ventricle and pulmonary artery. 
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These are ideal locations for the prowth of micro-orpanlsms. Auricular 
septa! defects escape this danper. Folloxving ton«il!ectomy, dental citrac- 
uons, or an\ other operative procedure tsKen a temporary blood stream 
invasion is apt to occur, sulfanilamide or one of its derivatives should be 
administered {page I9S). 

The treatment of congenital heart disease Ues chicRy In the prevenrion 
of complications. These children should be guarded against infeaions of 
all Uyes in much the same manner as the rheumatic group. Upper respira- 
ior\* infccuons or focal infections in teeth, tonsils or sinuses, and all irtinor 
ailments should be carefully managed and alnats regarded more seriously 
in children nho hate congenita! heart disease than in norma! children. 
Pulmonart- tuberculosis is a danger, panicularly in patients who have 
defects of the pulmonart- arterv". 

Children who hate senous defects and permanent ct'ano>is should 
Ticver be allotted to attend public schools, where the temptation is present 
to compete with normal children. Special schools that protide individual 
attention are needed. Tlie act'anotic group may attend school, but should 
not be allowed to encage in competitive athletic activities. Exercises that 
do not produce ct’anosis or dyspnea, however, may be allowed. 

Careful medical supervision is needed m order that the problems of 
management may be intelligently met as they arise. Children who have 
congenital lesions should be frequently examined at the time of puberty, 
when rapid growth adds another burden to the circulation. 

Proper guidance dunng early years, especially in the selection of a suit- 
able occupation that will not place too great a strain on the circulation in 
later life or expose the patient needlessly to changing weather conditions, 
is t en* imponant- 

In the cyanotic group the treatment can only be palliative, since the 
oxygen unsaturation eventually creates a train of complications, all of 
which tend to influence the course unfavorably. Sudden death is cot infre- 
quent in mant cases of this group. It may al«o follow spontaneous rupture 
of the aorta or cerebral hemonhage in patients who have coarctation. 
When we consider the group of patients suffering from congenital heart 
disease as a whole, the most common cau^e of death is found to be con- 
gestive failure (Case 56). Its manacement is the same as outlined for other 
ttpes of heart disease with the exception of the faa that when congestive 
manifestations appear in congenital heart disease, the outlook is exceed- 
ingly poor. 


PROGNOSIS 

The prognosis in congenital defects in the absence of ct'anosis and club- 
bing is go^ as far as the lesion itself is concerned. The complications, 
however, are always a threat; and therefore prognosis should be guarded. 
If the onlv abnormality Is patent ductus arteriosus, operation offers a 
possibility of cure unless this lesion compensates for some other defect- 
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THE HEART IN THYROID DISEASE 


The cardiac mechanism may be influenced by disorders having their 
origin elsewhere in the body. Chief among these are disturbances of the 
thyroid gland, which may be accompanied by either excessive secretion 
(hyperthyroidism) or a deficient secretion (hypothyroidism). In either of 
these conditions, the cardiac symptoms may so overshadow the rest of the 
clinical picture that a diagnosis of some form of primary heart disease may 
be made. Consequently successful management will depend on recognition 
of the correct etiologic background. 

HVPERTHVROIDISM 

Hyperthyroidism or thyrotoxicosis may appear in patients with the 
nodular type of goiter (toxic adenoma), or it may develop as a part of the 
classical picture of exophthalmic goiter. In either instance, the same 
secondary disturbances take place in the circulation. In nonendemic areas 
the incidence of the thyrotoxic state depends upon the ability of the 
physician to recognize the early symptoms of the disease. White*®* found 
hyperthyroidism to be the mam factor in producing cardiac symptoms in 
3 per cent of his patients. 

The mechanism by which thyroid secretion in excessive or toxic 
amounts affects the myocardium has been long debated. Some authorities 
claim that is merely an “exhaustion state," the end result of ovcraction of 
the organ induced by the elevated metabolic rate. Others claim that a 
specific myocardial lesion is produced, but much doubt remains concerning 
the existence of such a structural change. Most of the abnormalities that 
have been described are merely incidental and do not appear to be 
specifically related to the thyroid hyperfunction. 

StCNS 

There is a wide variation in the clinical picture produced in different 
patients by the same degree of thyroid overactivity. The main symptoms, 
palpitation and tachycardia, may be present txintinuously when secondary 
to a sinus tachycardia, or paroxysmal when arising from episodes of 
auricular fibrillation or flutter. Palpitation may be mild, at first appearing 
only after exertion. Later the rapid heart rate that produces palpitation 
may be present at all times. 

In older patients wlio have already some degree of coronary sclerosis, 
the added burden of thyrotoxicosis may be just enough to accentuate this 
underlying defect, and angina may appear. 


sss 
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Some patients will show a quick progression of the disease uiih the early 
appearance of edema and other congestive manifestations. In this group the 
thyroid background may be entirely overlooked in the presence of other 
coincidental factors such as hypertension or coronary disease. It is there- 
fore most important to be continually on the lookout for this type of case, 
for if the correct etiology is discovered, proper treatment may restore 
the patient to normal activ’ity for an indefinite period. Some obser\'ers 
contend that these advanced symptoms of congestive failure are not 
produced by the action of the excess of toxic thyroid secretion on a 
normal heart but appear only in the presence of a previous cardiac lesion 
of rheumatic, sclerotic, or KjTJcrtenstve type. The hyperthyroidism in these 
cases acts merely as the precipitating factor. These primary conditions, of 
course, do not disappear following successful treatment of the thyroid 
disorder. 


Patholocv 

When the pathologist views the thyroid heart at autopsy, he can point 
to no specific lesions that characterize the condition. Slight enlargement of 
the heart is the rule, and there is usually an increase in the size of the 
individual muscle fibers, but the various chemical changes responsible for 
the abnormal cardiac action elude detection. No necrotic areas or Inflam- 
matory changes are encountered in the endocardium, myocardium or peri- 
cardium. 

If we view the heart in this condition as only one organ of the body 
that is influenced by a generalized disturbance, the symptoms will be 
better understood. The increased metabolism speeds all bodily processes, 
which naturally places a demand on the heart for more blood, the amount 
being governed by the degree of elevation of the metabolism. A normal 
heart can usually meet these demands indefinitely, while a diseased organ 
will show hypertrophy, and ultimately failure will appear. Some’ obser\'ers*“ 
view the heart in hyperthyroidism as a circulatory problem quite similar 
to the arteriovenous aneurysm, since all vascular channels in the thyroid 
are widely dilated. 

Incidence 

Hyperthyroidism may appear at any age. The average reported by 
HurxthaP®^ is 37, while in a series reported by White and Jones, 56 per 
cent were found to be between the ages of 30 and 50. In all the groups 
studied, women predominate, although usually men show the more severe 
cardiac reactions. While race has little influence on the incidence of thyro- 
toxicosis, the incidence reported among negroes is low. 

Diagnosis 

Examination of the thyrocardiac parient reveals an increase in the rate 
and force of the heart action. The apex beat is usually readily visible, and 
the palpating hand will detect an increased force of the cardiac impulse. 
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An axillary impulse may be seen at times in the presence of an overactive 
heart, and care should be taken that this is not interpreted as evidence of 
hypertrophy. Increased pulsation of the vessels of the neck may also 
appear. The entire picture of overaction is reflected in the cardiac silhouette 
at the time of the fluoroscopic examination, and this observation serves as 
valuable suggestive evidence. Systolic murmurs are not uncommon in 
thyrotoxicosis, particularly over the region of the pulmonary artery, while 
increase in the size of this vessel and in the entire pulmonary circulation 
may appear in advanced stages of the disease {see Fig. 139). 

Examination of the neck in most cases reveals some enlargement of 
the thyroid gland, and the well-known eye signs (exophthalmos, inability 
to converge, widening of palpebral fissures, and ltd lag) may be in evidence. 
All of these may be absent, and the patient may show only a peculiar 
staring expression which is just as valuable an observation. The skin of the 
thyrocardiac patient is warm, moist, and flushed and quite characteristically 
elastic even though he may have lost 30 to 40 pounds in body weight. 
The patient’s attitude is alert, and the motions are quick, nervous, and 
at times purposeless. The pulse is rapid, averaging about 110. The rhythm 
of the pulse at first is regular (sinus tachycardia), later becoming irregular 
owing to the presence of premature beats or paroxysms of auricular fibril- 
lation or flutter. These paroxysms may recur with increasing frequency 
until the arrhythmia, usually auricular fibrillation, becomes established. 
The patients who show congestive failure quite often have auricular fibril- 
lation as a complication. 

Blood-Pressure Change, The most constant change in the blood 
pressure is an increased pulse pressure caused by a fall in the diastolic 
level and a less constant elevation of the systolic reading. Evidence of this 
increased pulse pressure is seen in the “dancing” of the arteries on physical 
examination and in the increased range of cardiac contractions on fluoros- 
copy. The increased pulse pressure may give a Corrigan pulse and other 
peripheral signs. 

The electrocardiogram in thyrotoxicosis reveals the nature of any 
arrhythmia that may be present, but it does not have a pattern that is 
characteristic of the condition. High T-waves are often observed but are 
not invariably present; in fact, T™ may at limes be inverted. An uncom- 
plicated sinus tachycardia is the usual finding on electrocardiographic 
examination in hyperthyroidism. 

Determination of the basal metabolic rate is a reliable diagnostic pro- 
cedure if carefully carried out by an intelligent technician. More than one 
estimation should be made. Usually the basal metabolic rate in thyrotoxi- 
cosis will be from 30 to 75 per cent above the normal. Other laboratory 
tests may be of value in the diagnosis of thyrotoxicosis when doubt exists. 
The blood cholesterol values tend to be definitely diminished in hyperthy- 
roidism; there is also a decrease m creatine tolerance,®®* an increase in the 
rate of the circulation and the blood volume. 

In younger patients the diagnosis of thyrotoxicosis is not difficult when 
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the expression is staring, and there is exophthalmos, tremor, sweating, 
and enlargement of the thyroid gland- In elderly patients the condition 
is more apt to be overlooked, since the gland enlargement may be absent 
or hidden beneath the sternum or the stemomastoid muscle, the eye signs 
few and the flushing less noticeable. A careful search, however, may show 
a fine tremor. 

The loss of weight is usually marked even though the patient has a 
splendid appetite and consumes hearty meals. The recognition of this fact 
seiwes to differentiate the condition from other w asting diseases. The elderly 
patient with thyrotoxicosis who comes to the physician complaining of 
dyspnea, chest pain, weakness, palpitation or edema is quite apt to have 
an associated arteriosclerosis. It is important, therefore, to keep the possi- 
bility of thyrotoxicosis constantly m mind and to make a careful search for 
additional clues in older patients. 

The signs of mitral stenosis may be imitated by the overactive heart 
of thyrotoxicosis. The first sound at the apex will be accentuated in both 
conditions, but the thrill and the murmur in mitral disease are diastolic. 
This usually seiwes to make the distinction. However, mitral stenosis may 
be present occasionally w-ith superimposed thyroid disease (see Case 16), 
m which event other signs must be relied upon. Digitalis will not so readily 
slow the rapid fibrillation that accompanies thyrotoxicosis, and this observa- 
tion often leads to the detection of the thyroid background. The reduction 
in the pulse rate in thyrotoxicosis that follows the administration of iodine 
IS another therapeutic test of value. 

Course 

The course of the thyrotoxic process in any patient depends on a number 
of factors; age, sex, social position, duration of the symptoms, and the 
presence or absence of another form of heart disease. The last circumstance 
may predispose to the early appearance of heart failure, while hyper- 
thyioidism in younger patients with normal hearts may be well tolerated 
for many years. 

Treatxient 

Many forms of treatment have been recommended for thyrotoxicosis. 
U'hen cardiac manifestations are prominent and progressive, however, there 
IS only one, surgery. Subtotal thyroidectomy brings quicker and more 
certain restoration of health, and for this reason is the best procedure, 
particularly in patients who have to earn their own Using. 

Much has been claimed for the cures achieved by continuous medical 
management, but these are uncertain and often hard to evaluate properly, 
since the course of the disease in many' patients shows a natural tendency 
to remissions. Many patients cannot afford to take the long rest periods 
that this course of treatment entaik. Surgical relief is eventually sought 
in most cases; so in the long run, when cardiac symptoms are present, 
nothing is gained by delay. Where the diagnosis is in doubt, or where the 
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condition shows a tendency to run a very mild course, sedatives, rest, and 
psychotherapy may prove beneficial. 

Pre-operative Treatment. Medical management, however, is most es- 
sential in the preparation of the patient for surgery. Rest in bed and the 
administration of iodine in some form over a period of two weeks prior to 
operation constitute a regime of recognized value. The form of the iodide 
is not a matter of importance. Potassium iodide (KI), 0.3 to 0.6 Gm. (S to 
10 grains), or Lngol’s solution in OJ cc, to !.8 cc. (5 to 30 minim) doses 
three times daily may be given. In about 10 days marked improvement in 
the patient’s condition will take place, and this is refiected in the slowing of 
the pulse, the reduction in the basal metabolic rate, and improvement in all 
the symptoms of thyroto-^icosis. Operation during this temporary period of 
induced calm can he performed with much less risk. 

SroATivES should be used during this preparatory regime to secure 
proper rest, and thiamin chloride (vitamin-Bi) should be given. The 
best time for operation is determined by observing tlic pulse, the basal 
metabolic rate, and the weight in each individual. Usually a period of 
10 days is sufficient in uncomplicated cases. 

Digitax-is should be given pre-operativcly in every case of congestive 
failure regardless of the presence or absence of auricular fibrillation. The 
amount of digitalis tolerated by a patient who has a greatly increased 
metabolic rate is, of course, much higher than can be administered safely 
to another patient of the same weight, who has a normal basal metabolic 
rate. 

Auricular ncRiLLATioN is present in about 10 per cent of all patients 
suffering from thyrotoxicosis and in about SO per cent of those who show 
signs of congestive failure. The best treatment for this arrhythmia is sub- 
total thyroidectomy. Spontaneous retfim to normal rhythm following 
operation may be expected in a large percentage of cases. 

CoNoESTivr, Failure. In the pre-operative management of congestive 
failure, the usual measures are employed (Chapter 2). Bed rest, restriction 
of fluid intake, relief of pressure caused by accumulation of fluid in serou.s 
cavities, and the use of mercurial diuretics constitute the measures of 
greatest value. The attempt should be made prc-operatively to control 
failure, since operation In the presence of failure usually means subjecting 
the patient to an increased risk. 

If auricular. ncRtixATioN docs not disappear spontaneously following 
operation, quinidine should be given (page 383). The chances of restoring 
normal rhythm by the use of this drug are excellent if the usual rules for 
its administration are follcnved. 1 do not think that it is of any value to 
establish quinidine nmintenance in thyrmd patients folloiving operation 
after normal rhythm returns, for the simple reason that the cause under- 
lying the arrhythmia has been removed. Recurrence of fibrillation is rare, 
unless there is also a recurrence of the hyperthyroidism. 

Pre-operative control of the nervous symptoms is es.sentlal. The almost 
specific effect of iodine in calming the pulse rate may likewise cause the 
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out any serum present may swing the balj^ncc In a favorable direction 
during a postoperative crisis. 

Irradiation of the thyroid as a substitute for operation has been gaining 
in popularity and is the method of choice in cases where the risk of opera- 
tion is too great. It may occasionally bring about enough improvement to 
enable operation to be safely performed at a later date. The same medical 
preparation of rest and iodine should be employed when treatment by 
irradiation is used. These courses should be planned and given by a com- 
petent radiologist, and the results controlled by frequent determinations 
of the basal metabolic rate. 

Roentgen-ray therapy is worthy of consideration in the treatment of 
hyperthyroidism in children. The disease is rare in children under 12, but 
a number of instances have been reported between the ages of 12 and IS. 
Since this period of life is important from the endocrine standpoint, Rose 
and Pendergrass®'- suggest a trial of roentgen-ray therapy in order to 
avoid the necessity of removal of the gland, and report their results in 10 
cases. In five cases there was disappearance of the goiter, and In eight 
cases recovery was complete. The average dose was 1950 roentgen units 
over a period of six months. U improvement is not observed in three 
months, continued use of irradiation is unwarranted. Should exacerbation 
of the disease occur at any time, the treatment is stopped, and the patient 
prepared for operation. 


ILLUSTRATIVE CASES 

Hyperthyroidism— -Dcath from Edema of the Larynx Following 
T iiYTioiDECTOMY-— A utopsy 

Case 57. Mrs. J. B, a colored housewife of 24, nas admined (o the RhiUdelphia 
Genera! HospNal on J2/29/34, complaining of loss of weight, nervousness, and palpi- 
tation. The s>inptonis bad been present and progressive for a year. 

Physical Examination. B.P. 140/80. There was a diffuse enlargement of the thyroid, 
exophthalmos, and tremor. A systolic apical murmur was heard, and the first sound over 
the same area was accentuated. There was no mcrease in cardiac size. 

Laboratory Data. Basal metabolic rate, plus per cent. The electrocardiogram 
showed sinus tachycardia. The roentgen examination showed an ovcractive heart but no 
enlargement. The blood and urine were negative. 

SUHSEOUENT Course. Following rather prolonged preparation a sufatotai thyroidectomy 
was performed on I/34/3J. The yiatient left the operating room m good condition, but 
an hour later developed sendor Joe to edema of the larynx and died in spite of emergency 
tracheotomy. 

Autopsy. (Fig. 137). The heart was of normal size and consistency but showed acute 
dilatation of the right ventricle. No lerions were present. 

Discussion. The development of stridor following thyroidectomy sug- 
gests either injury to the recurrent larymgeal nerves or, as shown in this 
case, edema of the larynx. Hemorrhage into the operative field with pres- 
sure on the trachea by a hematoma may cause the symptom. Examination 
of the larynx should be done at once to determine the cause, and if relief 
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is not promptly obtained, especially if c}'ano>is develops, an immediate 
iracbcotoiny is indicated. 



Fia 137. The heart in hspcrthjroidmn. Note alwnce of hj-penroph} anil the delicate 
heart vahcj (.\u«op>y No, 25,782. I'hilailclphia General Ilojpltal.) 

The heart in this case is typical of uncomplicated thyrotoxicosis. Note 
(he rclatiie increase in the sire of the ripht tcnirtclc and the normal, 
delicate heart valves. 

Thyrotoxicosis Complicatio by* Paroxy>yis oi AcRtcci.AR Fll-tttr — 
Complete Relief Folloyyixo Subtwtyl 'riiYROioFcioYiv 
Case 58. Mrs. S. B , a housewife of 56, wai first seen March 17, 1916, complaining 
of loss of weight, nervousness and spells of rapid heart action. 

History". .Ml SYmpioms began follosemg a seri*! of slonvofV di!rcult>s six months 
before the jnitlal esamination. During this penod there was a vseight loss of 30 poundi. 
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The patient had previously been treated for a “ner\ous breaUonn.” When spells of 
rapid heart action and increase in blood pressure were noted, she ssas diagnosed hyper- 
tensisc heart disea'C and given digitalis in large doses. This had no effect. She mas 
unable to sleep because of her "nervousness and rapid heart." Slight dispnea mas present. 
No ccicrtta. 

PltYStCAl, ExAvifNATtov. BP. 170/SO. Pulse 140. Patient emaciated. Slwin mas marin 
and moist, much more so than would be expected tn a person of her age. There mas 



Tic. ns. The elearoardtogram (lead 2) taken on during one of attacks 

shoHS presence of auricular flutter. There arc varying degrees of \cntricular response. 
A portion of the same lead of a tracing taken eight days later shows sinus tachycardia. 
Note high, pointed P-waves A record taken at tune of follow-up visit eight months 
after operation shows sinus rhythm, rate 80 and normal P-\\aves. 

trenior and slight thyroid swelling. No exophthalmos. There were pulsations noted in 
the neck and a. diffuse apex beat was seen m the mid-clavicular line. There was no 
cardiac enlargement on percussion A systolic murmur was heard over the mitral area. 

Laboratohy Data BMR plus 49 per cent. Rooroseopy shomed characteristic 
overaction. There was no increase »n cardiac size. 

The electrocardiogram (Fig. 13SA) made at the lime of ihe first examination 
(3/17/3^) during a piroxysm of rapid heart action showed that the mechanism was 
auricular flutter. There was a varying ventricular response. On 3/2S/36 sinus tachycardia 
was present. Note the increase in height of the P-ma\es in the traang (Lead 2). On 
12/12/26 the electrocardiogram was normal 

CUNtCAL Diagnosis. A. Etiologic Hyperthyroidism. B Anatomic No cardiac enlarge- 
ment. C. Physiologic- Paroxysmal auricular flutter. D. Functional Classification • Class I. 
Therapeutic Classification Cla's D. 

Discussion. Three weeks later (one week to convince, two weeks to 
prepare) a subtotal thyroidectomy was performed. A very small nodule of 
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thyroid tissue was allowed to remain on each side of the trachea. ITic 
convalescence was smooth. The parox>’sms of auricular flutter did not recur 
following operation. 

On discharge from the hospital on the eighth postoperative day, the 
basal metabolic rate was plus 29 per cent, the pulse 100, and normal 
sinus rhjthm was present. Potassium iodide was continued in OJ Gm. 
(five grams) doses after meals. The patient gained three pounds during the 
first postoperative week. 

Six weeks later, the basal metabolic rate was plus 10. The pulse had 
dropped to 90, and there was considerable subjective improvement. B.P. 
130/90. Xo cardiac symptoms were present. A total gain in weight of 15 
pounds since the operation was recorded at this time. 

Follow-up examination three months after operation showed a basal 
metabolic rate of minus four per cent. The weight was now 130 pounds, a 
further increase of 15 pounds since the last visit. Xo cardiac symptoms. 
Puhe 80, B.P., 140/80. 

When this patient was first seen, she was an invalid confined to bed, 
nen'ous, emaciated, and discouraged. A diagnosis of hypertensive heart 
disease had been made, and her outlook was considered poor. The im- 
portance of making the correct etiologic diagnosis in heart disease can be 
appreciated when we view the patient 15 weeks later, active, quiet, and 
plump, restored to health, and able to carrj* on the usual activities of a 
woman of her years. 

This result teaches us never to overlook the possibility of thyrotoxicosis 
in elderly patients who do not present the usual eye signs or thyroid tumor, 
particularly when these patients have increased blood pressure, a history 
of loss of weight, netwousness, and spells of rapid heart action. Here is a 
curable type of heart disease. 

Exophthalmic Goiter — Subtotal Tiivkoidectomy Followtd by 
Postoperative Hypothyroidism 

Case 59. Mr$. G P., an Italian bousenife of 27, was fim seen in October, 1935, 
complaining of nervousness and palpitaiion. All the classical signs of ihj rotoaicosis were 
present on physical examination. The basal metabolic rate t\as plus SO. 

Preparation for operation extended over two s\eeks and consisted of the usual measures. 
At the end of this time, the basal metabolic rate was plus 35 per cent, and the nervous 
sj mptoms showed considerable improvemenL There had been a two pound gain in weight. 

A subtotal thjroideaomy was performed, and the consalescence was unescntful. Three 
months after discharge the patient moved to another city and was lost sight of for three 
years On Xosember, 1938, she returned for study with a diagnosis of chronic nephritis 
and secondary anemia. There was swelling of the face, hands, and legs. B.P. 120/80. 
The heart was slightly enlarged. The urine showed a trace of albumin, specific gravity, 

1 020, but no casts. The basal tnetabofic rate was minus 40 per cent and the blood 
cholesterol 285 mg. per 100 cc. 

Discussion. The diagnosis of nephritis in this instance was made without 
a full consideration of the past medical histor>' and was based on insuffi- 
cient evidence. The color, the edema, and the slight trace of albumin were 
secondary’ to the poatoperativc hypothyroidism, and not to a renal lesion. 

The surgeon ordinarily leaves behind a remnant of thyroid tissue, the 
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j,ize of which is gmerned by his judgment as lo the nature of the dis- 
turbance evident in the resected gland. This glandular substance that 
remains may support the bodily needs for a time and then burn out and 
become entirely inactive. Consequently a hypothyroid state develops. 

In some patients who do not complain of any symptoms, a postoperative 
basal metabolic rate a few points below normal is not an indication for 
thyroid administration. However, where actual symptoms of myxedema 
develop, treatment with thyroid gland is indicated. 

This girl is certainly far better off in her present condition than she was 
w’hen her life was threatened by the hyperthyroidism. This fact must be 
pointed out at the start, and unjust criticism directed toward the surgeon 
should not be allowed. The patient should be thankful, since this evidence 
points to final victory over her thyrotoxic state. Myxedema is easily man- 
aged (page 368). 

Toxic Goiter — Death Following Postoperative Thyrotoxic Crisis — 
Autopsy 

Case 60. M. B, a colored female of 48, wa* admitted lo the Philadelphu General 
Hospital with a chief complaint of net\ousnes$. This symptom was noted a year before 
and was accompanied by swelling of the neck. Following this she developed tremor, 
excessive sneatingi djspnea, tachycardia, and a weight loss of 20 pounds, Contmuous 
iodine therapy (five drops 1 1 d.) for the past five months gave some relief. 

Physical Examination. B.P. 190/90. Exophthalmos, thyroid enlargement, tremor, 
tachycardia. Heart rate ISO, rhythm regular, apex beat diffuse and wavy tn the mid- 
clavicular line. The first sound was accentuated at the apex. There was a systolic apical 
murmur. A moderate sclerosis of the vessels was observed 

Laroratorv Data. B M.R. plus 96 to plus J9. Roentgenogram, heart ov'eractive but 
not enlarged. Substernal thyroid. 

Blood count Hemoglobin 83 per cent (Sah1i)> blood cells--4,700,000, White 
blood cells — 6,000, Polymorphonuclears — +7 per cent, lymphocjte»--52 per cent, 
baaophiles— 1 per cent. 

Procedure. Bed rest, iodine, sedaiives, glucose, for two weeks. When the basal 
metabolic rate fell to plus 89 per cent and symptoms subsided, a subtotal thyroidectomy 
was performed 

Outcome On the first postoperative day, the patient was restless and irrational. The 
pulse T3te mounted fte^ddy to )70-JS0, and the temperature to 306* F, There was 
dyspnea. Death occurred on the second postoperative thy in spite of the usual restora- 
tive measures. 

Autopsy. Heart and lungs were removed ei» masse and are shown m Fig. 189. Note 
the striking prominence of the pulmonary conus and the pulmonary artery. The latter 
was elongated and widened, its intrapericardial portion measuring 6 cm. m length, and 
the diameter at the base three cm. It overshadowed in sire the aorta which was like- 
wise somewhat elongated The heart was normal in sire with a muscle of firm con- 
sistency. The valves were normal. 

Discussion. Preparation in this case was carried out along the usual 
lines. The postoperative storm that was directly responsible for the death 
of the patient might have been prevented if a longer period of prepara- 
tion had been allowed. A multiple stage operation might also have averted 
the postoperative crisis. Hoiverer, storms may occur after partial removal 
or ligation as well as following subtotal thyroidectomy. 

Iodine is the main drug at the time of postoperative crisis (page 3S_8). 
The routine use of iodine prc-operatively has removed the main objection 
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to one-stage total thyroidectomy, and the risk, as shown by figures from 
many clinics, has decreased to less than 1 per cent. 

Some obser%-ers claim that the discharge of adrenalin accounts for the 
postoperative storm. In this respect we can realize how important it is 
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History. The patient had iheuitutic heart disease lor some ^ears that rctiuired little 
treatment until two months before adnussion. At this time she noticed increasing^ nersous- 
ness, tremor, weakness, and palpitation. Her dppnea increased and there was slight 
edema of the ankles in the evening one month before ainisslon. During two months she 
Ion 18 pounds in weight. 

Physical Examination. BP. lSO/90. Heart: rate, 120, rhjihm totally irregolar. 
Tremor. Skin warm and moist. There was a slight swelling of the right lobe of the 
thyroid gland. The apex beat war palpated in the sixth interspace 2 cm. outside the 
mid-clavicular line. There was an accentuation of the first sound and n diastolic murmur 
at the apex. The basal metabolic rate was plus 2+. The rest of the examination was 
irreletant. 



Fig. 140. Emersion of the mitral leaflet. 


Impression. A. Etiologic Rheumatic. Inacme, Th>rotoxicosis. B. .\natomie: Ca'd*. 
enlargement. Mitral stenosis. C. Physiologic: Auricular fibrillation. D. Fur»o>.C}} 
Classification: Class 5 Therapeutic Classification; Class D. 

Progress. On Lugol's solution the pulse rate decreased to SO but remained Irr-*.,^, 
The patient was improved No signs of cong:esihc failure were evident. A t^brrjfti 
thyroidectomy was performed on the thirteenth hospital day. 

The patient’s course during the first five postoperative dajr n-as stormy. ^ 
irrational until the third day. On the sixth day, because of the communion of tzt'r-'j 
fibrillation, she vis given a small test dose of qninidine sulfate, 0.2 Cm. (j grjjvi, 
next day, shortly after a second dose of 0.3 Cm. (5 grains) was given, she 
Autopsy. Heart weight, 330 Gm, TTic muscle was pale and soft. The 
was dilated. The right ventricle was considerably dilated and hj7>e«ropIjVi f, 
auricle was enormously dilated with thickened and scarred endocardium, es^^r 
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ihe posterior wall On the anterior mitral leaflet, there was a thickened fibrotic area 
This mass of tissue- bulged up into the auricle and pressed against the posterior leaflet 
completely blocking the stenotic mitral orifice (Fig. 140). The aortic \ahc leaflets 
were thi^ened, puckered and obsiously incompetent. The pulnionarj- artery was 
dilated and atheromatous. 

Discussion. This patient’s death can be attributed to sudden (for- 
ward) failure of the circulation, resulting from an eversion of the mitral 
leaflet. The cause of this unusual accident remains a mystery. Since It 
followed an attempt to restore normal rhythm by quinidine, the situation 
may be discussed from this angle. 

It is the usual practice to administer quinidine postopcratlvely in all cases 
where auricular fibnllaiion does not cease spontaneously. By die fifth post- 
operative day, in over 60 per cent of the cases, normal rhythm will replace 
the fibrillation. This patient was given the usual test dose. The next day 
a S-grain capsule was administered, and shortly before the sudden death 
of the patient, the intern’'had reported the pulse to be regular. Sudden 
death after the use of quinidine in patients with fibrillation of long stand- 
ing may follow* the dislodging of a clot in the auricular appendix with the 
production of an embolus. Consequently the drug should never be used 
in these cases, particularly if there is evidence of congestive failure. 

In this patient the fibrillation w'as recent and was brought about by 
the added burden of the thyrotoxicosis. However, advanced rheumatic 
heart disease with mitral stenosis complicated the picture. The beginning 
of coordinated auricular contractions may have created sufficient change In 
intracardiac pressure to cause the accident. The exact mechanism of this 
rare happening has, so far, been unexplained. 

HYPOTHYROIDISM 

Hypothyroidism or my.xedema results from a dcficicnc)’ in the thyroid 
hormone and is likewise attended by a variety of cardiac manifestations. 
This state may develop in early childhood or in adult life, and its effect 
on the organism in each instance will be quite different. Means-'^® divides 
hypothyroid states into (1) infantile myxedema or cretinism, (2) childhood 
or juvenile myxedema, and (3) adult myxedema or Gull’s disease. 

Etiology 

Sporadic cretinism follows thyroid atrophy but the exact cause of this 
change is unknown. The cretin shows retardation of growth and develop- 
ment, associated with delay in bone ossification, epiphyseal union, and 
dentition. The face is quite characteristic, with its stupid expression, thick 
lips and protruding tongue. For this reason, cretins resemble one another. 

Juvenile myxedema, produced xx'hen there is lack of thyroid secretion 
prior to puberty, occupies a place between cretinism and myxedema. It 
differs from cretinism since normal or nearly normal amounts of thyroid 
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secretion are available for the early years of growth and development, 
although the supply is cut off before the process has been completed. 

The adult type of myxedema is a rare disease caused by atrophy of 
the thyroid gland that develops spontaneously or as the result of a previous 
inflammatory process. This manifestation of hypothyroidism is particularly 
interesting to us because of the profound circulatory alterations that 
accompany it. The generalized infiltration of skin with a mucus-like sub- 
stance that does not pit on pressure characterizes the condition (see Fig. 
J42A). The myxedema heart is often uniformly enlarged owing to infiltra- 
tion with the same material. Skeletal muscle shows on examination a pale 
edematous appearance, and fluid may collect, sometimes in considerable 
quantities, in the serous cavities.**® 

Signs 

In myxedema the reduction in the basal metabolic rate is striking. 
Levels of minus 40 and below are not uncommon. This deciease is accom- 
panied by profound alterations in the protein metabolism with retention of 
protein in the intercellular spaces and increase in the proteins and choles- 
terol of the blood. The pulse rate drops, the minute volume output 
decreases, and the whole picture is reflected fluoroscopically in the Uzy 
dilated heart of the myxedematous patient. The activity of the organism 
drops very close to the level observ^ in hibernating animals. 

COURSC 

The onset of the myxedematous state is slow, and marked progress 
usually takes place before it is detected clinically. 7‘his may be caused by 
the gradual destruction of thyroid tissue by some imknowm process which 
may start years before the patient appears for treatment. Its nature, there- 
fore, generally eludes detection. 

SvMPToars 

Symptoms develop in proportion to the reduction in the metabolic rate. 
When this is of slight degree, only mild symptoms appear. Sw’eating 
decreases, and the patient ceases to complain of the summer heat,* and 
since the body fires are burning low', there is a dislike for tlie cold weather. 
The myxedematous patient is contented to sit down and take little interest 
in the passing scene. Mental dulness increases, and considerable time is 
consumed by sleep. Constipation is complained of, and headaches usually 
appear. The hair becomes thin, particularly along the back of the neck, 
and deafness may be noted. 

The cardiac symptoms arc part of this general picture. Dyspnea is 
first to appear and soon becomes marked on slight exertion. Some patients 
develop cardiac pain that h relieved by the administration of thyroid gland; 
however, as Me.ms points out,*** it is far more, common to have thyroid 
therapy produce angina than relieve it. The heart is enlarged, the rhythm 

* A very suggestive symptom in Philadelphia. 
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regular, the rate slow, and the sounds are usually feeble. If another type 
of heart disease is already present, a superimposed myxedematous state 
may precipitate congestive failure. In spile of these numerous characteristic 
symptoins, it is surprising how often the diagnosis of myxedema is missed. 

Treatmekt 

Thyroid Medication. The effect of thyroid therapy in myxedema is 
most gratifying since it restores to normal all bodily processes. Tablets of 
dried thyroid gland are effiaenl and less expensive than other prepara- 
tions. Means has found, after a careful study of SO cases, that requirements 
show little variition. A dose of onc^half of a grain a day of dried gland 
should keep the basal metabolic rate of a myxedematous subject at a 
level of minus 20. One grain daily will maintain it at minus JO, one and 
one-half grains at approximately minus 5, and three grains daily at a 
normal level. It is of the greatest importanxe that the myxedematous 
STATE SHOULD BE CONTROLLED OS THE SMALLEST DOSES OF THYROID COM- 
PATIBLE lyrTH A NORstAL EXISTENCE. Inasmuch as there is no way of know- 
ing the basal metabolic rate before the onset of mj^xedema, the patient 
must be regulated by clinical trial, and the effect of thyroid therapy on the 
symptoms closely studied. Tbe minimum dosage that gives the desired 
effect is then continued for the rest of the patient’s life. 

In prescribing or dispensing thyroid tablets, the physician should 
remember that there are differences in the tablets supplied by the various 
manufacturers and that a patient balanced satisfactorily on one brand may 
show symptoms of hyperthyroidism on another. The figures given above 
refer to U.S.P. thyroid. Variations in the strength of the different prepara- 
tions will usually be indicated on tbe label; so the necessarj' adjustments 
can be made. It is, however, unwise to change the brand of thyroid used. 
Thyroid gland U S.P. should be prescribed because of its lower cost and 
the uniformity of its action. Familiarity with the dose of this standard 
preparation is all that is necessar>'. The addition of 1 cc. (16 minims) of 
dilute hydrochloric add taken with meals may enhance the action of the 
thyroid gland in the presence of gastric hypo-aciditj'. 

I^’hen thyroid medication is begun, there is a latent period of from six 
to eight days before its action is evident. An elevation in the basal metabolic 
rate first appears. This is produced by an increase of fat and carbohydrate 
metabolism. The blood sugar is increased as the glycogen store of the liver 
is depleted. At the same lime sugar tolerance is diminished, and glyco- 
suria may appear. In the usual subject these changes may result m a loss 
of weight. If the administration of the thyroid substance is continued, 
restlessness, irritability, sweating, tachjxardia, and muscle tremors w-ill be 
produced. 

Thyroxi.v is no more effecuve than dried thyroid gland. This prepara- 
tion can be administered intravenously, but the indication seldom arises. 
The action of thyroid gland by mouth is just as satisfacioty, and the usual 
risks that attend any form of intravenous therapy are avoided. Thyroxin 
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aclmlnistered by mouth is absorbed less uniformly than dried thyroid and 
consequently for routine use, aside from the greater cost. It does not display 
the efficient action of the latter preparation. 

Sequelae. Under treatment with thyroid, the size of the myxedema 
heart shrinks, the greatest reduction occurring in the largest hearts. This 
is strong proof that the condition is not one of true hypertrophy but rather 
a manifestation of the myxedematous state. Heart size returns to normal 
slowly as the fluid is eliminated and the tone improves. If this does not 
occur, we should search for the presence of another complicating type of 
heart disease. 

Care must always be exercised in prescribing thyroid for myxedematous 
patients, for too enthusiastic a start often precipitates grave symptoms. 
Since myxedema favors the dei'elopment of arteriosclerosis, it is not 
surprising that anginal attacks occur when the basal metabolic rate, and 
consequently, the cardiac work are increased to too great an extent in the 
beginning of the treatment. If angina appears, the thyroid medication 
should be temporarily discontinued, and when begun again, smaller doses 
should be prescribed. 

Digitalis has no effect in a case of true myxedema; in fact, it is poorly 
tolerated. The only indication for its use is the congestiv'e cardiac failure 
which often occurs when myxedema complicates some other type of heart 
disease. 

Some degree of anemia accompanies myxedema and generally can be 
attributed to the effect of the disease on the blood-forming organs. When 
of extreme degree, it may accentuate the cardiac symptoms, particularly 
the dyspnea. Improvement is then speeded by giving ferrous sulfate, 0.6 
Gm. (10 grains) t.i.d., with the thyroid tablets. 

ILLUSTRATIVE CASES 

Hypothyroidism Followirg Irradiation — Death from Coronary 
Disease — Autopsy 

Case 62. Mrs. E. K, a white housewife of 43, gave a hislorj- of hyperthj roidism two 
years prior to admission to the Philadelphia General Hospital on 8/24/33 She recened 
roentgen-ray treatments over this entire period. Although the nervousness and palpitation 
were much improved, during the last six months *he had noticed weakness, dyspnea, 
dryness of the skin, loss of hair, and swelling of face and legs. The skin became thickened 
and the rails brittle. 

Physical Examination Exophthalmos and widening of the palpebral fissures were 
present. The thyroid was not palpable. Rales were present in both lung bases. A moderate 
bilateral pleural eEusion was found The heart rate was slow and the scunds distant. 
The borders could not be satisfactorily determined because of pleural fluid. 

Laboratory Data. Urine showed a cloud of albumin, specific gravity 1 010. Blood: 
Hemoglobin 70 per cent (Sahli), Red blood cell*, 2,300,000, White blood cells, 9,000, 
polymorphonuclears S3 per cent, lymphocytes 47 per tent, Kahn negative. Cholesterol 385. 
Basal metabolic rate, minus 30 per cent. The first electrocardiogram showed low voltage 
of'QRS, prolongation of the P-R intervals to 0,2S seconds, and a left axis deilatlon. 
Two weeks later (Fig. HlA), marked alterations in the T-waves appeared, and a 
Q-wave in lead 3 was noted. 
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Progress. The patient showed \eiy Uttle response to bed re'f, diurctlcsi and cautious 
thyroid administration, and died suddenly six weeks later. 

Autopsy. Thyroid' Considerable £br(»is was present and no thyroid tissue was \islble 
m the section. The heart showed hypertrophy of all chambers. There was considerable 
sclerotic thickening of the mitral and aortic \al\es and extensise atheroma of the aorta. 



A B 


Fig. 141. A. The electrocardiogram oo admission. Note bradycardia, the low toltage 
of all waves and the flat T-wa\es A record taken two weeks later following administra- 
tion of thyroid shows increased voltage. The T-wave changes were probably caused by 
alterations in the blood flow to the heart muscle. B Atheroma of the aorta a«sodated 
with hypothyroidism. (Autopsy No. 26,296. Philadelphia General Hospital.) 

Discussion. Myxedema tn the adult may be sponuneous or induced. 
The type that follows irradiation or surgical removal of all thyroid tissue 
(cachexia strumipriva) is much more common today. The roentgen-ray 
affects all thyroid cells and if the treatments are continued over a long 
period, may lead to a total suppression of the internal secretion. This 
patient had tvpical hyperthyroidism two years before adrnission. An 
excellent result was obtained at the start with irradiation, and the treat- 
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mcni was continued over a longer period than was necessary with the 
development of hypothyroidism and later a frank myxedema. 

High blood-cholesterol values are usually obtained in myxedema, and 
these may be seen to decrease after the administration of thyroid extract. 
The level of the blood cholesterol and the basal metabolic rate vary 
inversely. In nomtoxic goiter, the blood cholesterol is normal, while in 
thyrotoxicosis and thyroid crisis, it is low. Consequently blood cholesterol 
determinations are valuable in diagnosis and in following the progress 
of treatment. 

This patient’s early death from coronary disease, the advanced degree 
of atheroma discovered at autopsy, and the high blood-choIesteroI value 
that was associated with her myxedematous state, are more than coind- 
dental. When the dangers of thyrotoxicosis were avoided, she developed 
the high blood cholesterol, which probably speeded up a sclerotic process 
already present. Blumgart has been unable to confirm this view and 
reports no evidence of TApldly progressing arteriosclerosis among the 
patients subjected to total thyroid ablation for relief of cardiac pain and 
congestive heart failure.®* 

Mvxedema Complicated nv Coronary Arteriosclerosis — Death 
Following Second Attack or Coronary Thrombosis 

Case €3. N T., a bank cUrk of S5, \%a$ first seen with his physician on November 10, 
1939. At this time he showed all the typical signs and s>mptoms of myxedema. Two 
weeks before he had experienced a sudden attack of pretordial pain m the middle of the 
night} this persisted for some hours and required a hypodermic injection of morphine 
for relief. 

Physical Examination. R.P. UO/80. Pulse 55. There were noted a puffy face. 
Sparse eyebrows, dry skin and dun hair (Fig. I42A). The heart sounds were distant, and 
$oft systolic mvtmur) were heard over the apex and aortic area The rhythm was regular. 
The heart svas not enlarged to percussion. 

Laboratory Data. The electrocardiogram showed low voltage, and in addition 
changes that suggested recent coronary occlusion (Fig H2C). The roentgenogram 
showed flight cardiac enlargement (Fig. 142B). The blood cholesterol was 320 mg. 
The biood count was normal, urine and Wasscrniann negative. The basal metabolic rate 
was minus 42. 

Clinical Diagnosis. A. Etiologic: Myxedema B Anatomic Coronary sclerosis. 
Coronary occlusion. Cardiac infarction C. Physiologic SinOs bradycardia. D. Functional 
Classification: Class 4. Therapeutic Classification. Class E. 

Discussion. Means"®® believes that the occurrence of coronary thrombo- 
sis in myxedema is largely an accidental association. He states that persons 
who develop myxedema usually do so in the age periods uhen coronary 
thrombosis is also common, and he is not surprised that certain patients 
should have both diseases. 

Some of the patients with myxedema have angina before thyroid 
treatment is begun. Others are free of pain until thyroid medication is 
pushed too fast for the caliber of the coronaries, and then seizures develop. 
The treatment in these cases consists in balancing the amount of daily 
thyroid ration to give the greatest relief from the symptoms of myxedema 
without aggravating the angina. Many times this dose will be under one 
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grain of thyroid gland a day. Nitroglycerine should be given as often as 
needed to control the angina. 



C 

Fic. 142. A. Myxedema. B. Roeatgcnogram shorn slight cardiac enlargement. C. The 
electrocardiogram in myxedema. Note the low voltage of all waves The S*T intervals 
tn leads 2 and 3 show doming that is quite suggestive of old posterior coronaiy orclu- 
sion. Lead 4F is normal except for low voltage. 


The association of arteriosclerosis with my.Tedema cannot fail to cal! 
to mind the relationship between diabetes and similar changes in the 
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coronary tree. In both diabetes and myxedema, arteriosclerosis is an early 
complication, and acute coronary occlusion often terminates the picture 
in each instance. Joslln believes that the problem of arteriosclerosis in 
diabetes ivil! be solved if complete oxidation of fat is accomplished. High 
cholesterol values are found constantly in diabetes as well as in myxedema. 
With such a large cholesterol supply available in the blood stream, it is 
natural that investigators should conclude that this substance finds its 
way into the vessel walls and becomes concentrated in the spots where 
necrosis develops. Further support is given to this vietv by laboratory 
workers who have fed diets high in cholesterol to animals with the pro- 
duction of similar lesions. 

Whether or not we make use of this experimental data in the manage- 
ment of our diabetic and myxedematous patients, wc must admit that 
many problems (and secrets), physiologic, biologic, and pathologic, arc 
closely linked to that fascinating chemical compound, cholesterol. 
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CARDIAC ARRHYTHMIAS 

Intelligent pulse palpation is an invaluable short cut to a great deal 
of information essential to the management of the cardiac patient. More- 
oter, there are important inferences which the pulse and only the pulse 
enable us to draw. While the rate, size, and compressibility of the pulse are 
important notations, rhythm desert es the most careful appraisal. Attention 
to a few fundamental rules and constant practice should enable evert' 
physiaan to diagnose the majority of the arrhythmias clinically, especially 
when pulse palpation is combined with careful auscultation of the heart 
Needless to say, this is a great advantage in emergencies when the electro 
cardiograph is not available. 

We can no longer state that the rht'thm of the heart is 'Irregular" or 
“slightly irregular." The type of the arrhj-thmia should be put down, for 
it can be determined, with ver>* little difficulty, by the general practitioner 
at the bedside. In fact, much of our present knowledge of the cardiac 
irregularities is a heritage from a countiy' doaor, since the greatest pan 
of the contributions of Sir James Mackenzie were made while he was in 
general practice at Burnley. Instruments of precision were perfected by 
him to test his theories, but when the many problems surrounding the 
arrhythmias were solved, he discarded the instruments and returned to 
continue his InvesUgations at the bedside of the patient. 

Irregularities in the rhythm are present many times in the absence of 
heart disease. However, the impression they make on the nervous system 
of the patient gives them a place of impoaance when treatment is planned. 
The patient whose ner\'ous system is receptive to the stimuli of these 
abnormal beats is usually the patient who is constantly' engaged in the 
palpation of the radial pulse. Consequently a harmless arrhythmia may 
be the starting point of a neurosis that e\-entually leads to as much ill 
health as an organic lesion. 

A clear understanding of the arrhythmias comes with a thorough knowl- 
edge of the physiology' of the cardiac mechanism (Chapter 24). Abnor- 
malities of the cardiac action arise when the rate of impulse production is 
increased or decreased, when the impulse has Its origin outside the regular 
sinus node or when disease processes block the normal distribution of the 
impulse. Before considering the treatment of the cardiac irregularities 
separate!)', a few general rules that may prove useful In their recognition 
will be mentioned. 


.174 
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DIAGNOSIS 

Age Relations. If an arrhythmia is present in a child under eight years 
of age, it is almost certainly sinus arrhythmia. Heart block, caused by a 
congenital defect in the septum, may be noted at birth, but it is rare (page 
343). Auricular fibrillation is seldom present to complicate rheumatic or 
congenital lesions in the very young unless cardiac failure is imminent 
(page 348). 

The cardiac rate is an important consideration in the diagnosis of any 
arrhythmia. Persisting and regular ventricular rates below 40 point to 
complete heart block. When a pulse rate over 140 suddenly appears in a 
patient at rest and continues at this level or higher for a space of hours to 
return suddenly to normal, a paroxysm of tachycardia or flutter is usually 
the mechanism. Pressure over the carotid sinus in the neck serves to 
differentiate, since it causes marked slowing in the ventricular rate if 
flutter is present, uhile if it has any effect at all on a paroxysm of tachy- 
cardia, it will stop it at once, and the pulse rate returns suddenly to normal. 

Premature Beats vs. Auricular Fibrillation. If the heart’s rhythm 
is irregular with a slow ventricular rate, it will require careful auscultation 
to differentiate between frequently recurring premature beats and auricular 
fibrillation. If the patient is exercised or given an inhalation of amyl nitrite 
to speed up the pulse, the differentiation is easy. With auricular fibrillation, 
the irregularity of the heart becomes more pronounced, while in the 
presence of premature contractions, the rhythm becomes rapid and entirely 
regular. It is unusual for premature beats to persist with pulse rates 
above HO. 

Alternation of the pulse is a very important type of arrhythmia to 
diagnose because of the bearing it usually has on prognosis. Pulse palpation 
may suggest its presence, but it may be more readily demonstrated by 
using the sphygmomanometer (page 400). 

A “skipped” or dropped beat at the wrist may be caused by premature 
contractions, heart block, or sinus arrest. The last two are rare. By listen- 
ing over the precordium while palpating the carotid pulse, the sound of the 
premature beat may be detected, while precordial auscultation in patients 
who have heart block or sinus arrest reveals no extra sound during the 
pause. An electrocardiographic examination may be necessary to dis- 
tinguish between heart block with dropped beats and sinus arrest, although 
in the presence of the former, various signs that point to cardiac disease, 
viz., enlargement of the heart, fever of a rheumatic process, etc., may be 
evident. Sinus arrest is more likely to occur in healthy hearts, while heart 
block never does. 

Bundle-branch block may be suspected when a splitting of the first 
heart sound 'occurs in the presence of other evidences of cardiac disease. 
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It is usually caused in these instances by asynchronous contraction of the 
ventricles. 

The symptoms that accompany the cardiac arrhythmias vary’ from the 
nervousness of the patient who experiences occasional premature beats to 
the coma and convulsions that are often seen in patients suffering from 
varying degrees of A-V heart block. The same irregularity' in one person 
may' cause no symptoms at all in the second. Even marked disturbances of 
cardiac rhythm such as auricular fibrillation may be unappreciated by the 
nervous sy’stems of some indmduals, while infrequent premature beats in 
susceptible patients may be accurately' catalogued as to number and time 
of day of their occurrence. 

In ail cases it is important to secure a detailed description of the ty'pe 
of irregularity causing the disturbance. Many patients will give a descrip- 
tion so characteristic that a diagno:>is can be made on the history'. The sen- 
sations described as “skippings,” “pulsations,” “heart turning over,” “chok- 
ings” are nearly alway’s due to premature beats. “Sudden racings” and 
“flutterings” are terms generally used to refer to paroxysms of rapid heart 
action. 

Occasionally the sudden onset of a paroxysm of tachycardia may prove 
more than the my'ocardium of an elderly patient can stand, in which event 
the symptoms of congestive cardiac failure may quickly appear. The situa- 
tion precipitated by the arrhythmia then assumes the nature of a medical 
emergency. 

Regardless of the type of irregularity complained of, the final Judgment 
in each case should rest on the result of complete physical examination. 
Particular attention should be given to the blood pressure, and the attempt 
should be made to demonstrate the presence of pulsus ahernans if the 
clinical findings warrant the search. The jugular bulb should receive close 
attention and study. Many limes the waves obser^'ed here reflect a type 
of auricular activity that permits definite conclusions to be made in regard 
to the nature of the arrhythmia. Careful precordial auscultation should be 
made during pulse palpation. Carotid sinus pressure should alway's be prac- 
ticed and its effect on the irregularity noted. A careful evaluation of all 
the signs and symptoms of cardiac disease is always the deciding factor in 
estimating the importance of any arrhythmia and in planning management. 

SINUS MECHANISMS 
Sinus Tachycardia 

Case 64. M, R , a phyiician of 29, ante to the hotpital for a cardiac study because 
of tachycardia of three weeks’ duration. The average rate was IIO 5 onset and offset 
were gradual. 

Physical Examination. B.P. 108/70. The heart was not enlargeiL Ko murtnon 
were heard. The electrocardiogram that the patient requested revealed only a smus 
uchycardia wnh a rate of 120. Further study, however, showed a temperature of 99.3® F. 
and as active tuberculous lesion at the right apex of the lung. 
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Discussion. The heart many times gives warning of trouble in a neigh- 
boring organ. This case history shows how dangerous it is to confine an 
eiamination to one region or organ of the body. The sinus tachycardia 
here, interpreted as heart disease, was the result of the toxemia and fever 
of an active tuberculosis. 

Sinus tachycardia is likewise commonly produced by: overindulgence in 
tea, coffee, tobacco, and alcohol, gastro-intestinal tract disturbances, hemor- 
rhage, shock, hyperthyroidism, and cardiac failure. The tachycardia of the 
latter condition {s controlled by the regime described for congestive failure. 

Sinus Arrest 

Case 65. Miss E. J., a student of 17, was referred to the Cardiac Clinic of the 
Woman’s College Hospital by a school physiaan because of a slow, irregular pulse. 
Rate 48. Occasionally dropped beats were palpated at the wrist. No precordial sound 
was heard on auscultation during the pauses. Cardiot-ascular symptoms were absent, and 
the past history was negati\c for rheumatic infection. The physical examination, except 
far the elow pulse and arrhythmia, was entirely negatite. 

ClinicaI- Diagnosis. Possible heart disease (patient with signs referable to the heart 
but in whom diagnosis of cardiac disease is uncertain). Functional Classiitcation’ Class (. 
Therapeutic Classification Class A. Electrocardiogram needed to establish the diagnosis. 

Discussion. The electrocardiogram showed the presence of sinus arrest 
(See Fig. 180A). This girl was active in all forms of athletic activity, and 
at the time of the examination was engaged in a school hockey tournament. 
It is not uncommon for well-trained athletes to show these manifestations 
of an increase in vagal tone, consequently In this patient the bradycardia 
and sinus arrest were disregarded. The latter disappeared when tincture 
of belladonna was administered in full dosage over the course of one week. 
No treatment, of course, was indicated. A follow-up examination in three 
months showed that the sinus arrest had disappeared. 

Sinus Arrest During the Course or Arteriosclerotic 
Heart Disease 

Case 66. R. S, a. retired policeman of 67, naj admitted to the Woman’s College 
Hospital on j/3/Jl complaining of a sudden severe chest pain The pulse was 40 and 
the rhythm irregular. 

Physical Examination. BP, JOO/70. T. 99 2, Pallor and sweating were ob«er\ed. 
Circulatory balance was quickly gamed, but the pulse remained slow and irregular. No 
precordial frietJon rob appeared. 

Laboratory Data. The orfhodiagram was normal. Blood count, normal. Urinalysis 
negative. Blood Wassermann negative. 

Electrocardiogram (see Fig. tSOB): sinus arrest. 

Clinical Diagnosis. A. Etiolt^ic Arteriosclerosis. B. Anatomic. Coronary sclerosis. 
Coronary occlusion (?) C Physiologic: Sinus arrest. D. Functional Classification: 
Class 4. Therapeutic Classification. Class E. 

Discussion. The slow pulse accompanying the sudden onset of chest 
pain suggested at first a posterior coronary occlusion, but an electrocardio- 
gram showed the presence of sinus arrest instead of the expected complete 
A-V block. This suggested that the artery supplying the sinus node was 
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sinus, a slight swelling at the bifurcation of the common carotid artery at 
the upper level of the thyroid cartilage. The sinus nerve taking its origin 
in the wall of the carotid sinus is the afferent reflex pathway. It joins the 
glossopharyngeal nerve. Irritation of the wall of the carotid sinus causes 
two reflexes: the first produces slowing of the heart, while the second 
causes a fall in the blood pressure. The impulses to the heart that bring 
about the slowing arc carried by the vagus nerve. 

While this patient was in the hospital, it was discovered that both attacks 
of syncope occurred on sultry days when a very closely fitting stiff collar 
had been worn. Inquiry revealed that there had been a considerable gain 
in weight during the past year, and larger collars had not been purchased. 
The patient was accordingly advised to wear a soft type of collar. A 
weight-reduction program was advised. Large doses of thiamin chloride 
were prescribed, since recent studies have suggested that deficiency states 
induced by insufficient vitamin Bi are often attended by hyperexcitability 
of the carotid sinus reflex. An abdominal belt was ordered and the paiieni 
was given capsules containing 25 mg. grain) of ephedrine sulfate to 
be taken as needed for vertigo. A year later this man reported no recur- 
rence of the syncopal attacks and a weight loss of 10 pounds. 

Females seem to be less subject to hypereicitability of the carotid sinus 
reflex than males.*’’* Local disease processes, most of them arteriosclerotic 
in nature, may produce excessive sensitiveness of this reflex arc by a 
lowering of the threshold of irritability. In some cases where the simpler 
measures outlined above are not effective in preventing attacks of syncope, 
a denervation of the carotid sinus is to be considered. 1 have seen several 
cases similar to the one whose history is outlined here, but have never 
been forced to advise surgical relief for the condition. 

This patient’s bradycardia persisted, and an average pulse rate of 55 
was noted on many occasions subsequently. A slow pulse may have no 
significance, particularly in adults who have a hypersthenic build, while 
on the other hand, it may serv'C to attract attention to a serious cardiac 
defect, for example, heart block, auricular fibrillation or flutter. Flutter 
accompanied by a high degree of block may produce a slow ventricular 
rate. Auricular fibrillation likewise may have a high degree of block which 
will result in a slow pulse, although if carefully studied, the pulse will also 
be found to be irregular. 

Abnormalities in the formation or conduction of the cardiac impulse 
may produce a slow pulse. Sinus arrest, as we have just seen, is an example 
of this kind. The pulse may be slorv in partial or complete heart block. 

Certain toxic states may be responsible for bradycardia. For example, 
it is often produced by the action of digitalis, and it frequently accompanies 
icterus. Following certain infections, notably typhoid fever and influenza, 
bradycardia may appear and be quite pronounced. Tlie severe toxic state 
accompanying uremia also produces a slowing of the pulse. Intracranial 
lesions like tumor, hemorrhage, or concussion commonly cause sinus 
bradycardia. 
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Bradycardia is frequently met in hypothyroidism or mj’xedematous 
states, consequently a determination of the basal metabolic rate is indi- 
cated m patients who have bradycardia and suggestive clinical findings. 
The low metabolic rate is responsible for the slow pulse rate; both show 
an increase when thyroid extract is given. Finally, a slow pulse may be 
present in patients «ith aortic stenosis. Here a physical examination of 
the heart sert’es to differentiate. 

The management of bradycardia depends upon the cause. A slow heart 
is not necessarily an ineffiaent heart, since many limes in cases of com- 
plete heart block the patient can carry-^ on for years with a pulse rate that 
is constantly’ between 30 and 40. 

Sinus ARRiiyriiifiA. 

Case 68. Master R. S, six, n-as referred to the Cardiac Clinic of ihe Woman's 
College Hospital because of an irregulanty of ihe cardiac rhythm coming on shortly 
after a tonsillectomy. There were no symptoms referable to the heart. No murmurs were 
present, and an orthodiagram shoned the heart to be well ssithin the limits of normal 
in size and shape. The electrocardiogram (see Fig. 194) shoned the pulse irregularity to 
be due to sinus arrhythmia. 

Discussion. Sinus arrhythmia, following alterations in the vagal tone, 
is the most common irregularity in children. Mackenzie referred to it as 
“the youthful type of irregularity.” Occasionally the condition may be so 
marked that unless the patient is carefully’ examined fibrillation may be 
suspected. Sinus arrhy'tbmta may be recognized by noting its relationship 
to the different phases of respiration. It is aboL'shed by atropine, which 
paralyzes the vagal endings in the heart and produces a more rapid regular 
heart rate. Sinus arrhy-thmla is physiologic, and no tteatment, of course, 
is required. 

PREMATURE COXTRACmONS (EXTRASYSTOLES) 

The occasional occurrence of eitrasy’stoles is compatible w’ith a long 
and healthy life. After 50 they’ are as insignificant as gray hairs, and. if 
the rest of the examination of the cardiovascular apparatus is negative, 
they should be disregarded. Extrasystoles arise from impulses generated 
outside the sinus node aatng on the heart muscle after the refractory 
period is ended, but before the arrival of the next impulse from the pace- 
maker. These beats are easily’ recognized clinically by noting the occa- 
sional intermission in the radial pulse, at the same time ausculting over 
the precordium where the extra beat will be heard. 

The premature beat is generally a weaker beat, following the regular 
contraction. It is weak because it occurs at so short an interval after the 
normal beat, allowing the ventricle less than the usual time for filling. The 
output of the heart following the premature beat is less for the same reason; 
in. fact, some beats may’ be so weak that the aortic valves do not open. 
The compensatory’ pause gives ample time for ventricular filling, conse- 
quently the next beat is stronger than normal, and this directs the patient s 



CARDIAC ARRHYTHMIAS 381 

attention to the heart and accounts for the complaints of “thumping in the 
chest/’ “choking,” etc. 


Origin 

Premature beats may originate in any part of the heart: the auricular 
muscle, the ventricular muscle or the A-V nodal tissues. They may occur 
at any age from a number of intrinsic and extrinsic causes ranging from a 
cup of coffee to a coronary occlusion. Usually it may be said that the 
younger the patient, the more infrequent is this form of arrhythmia, and 
when it does occur, the more likely it is to arise from actual myocardial 
disease. 

Auricular premature contractions can usually be distinguished from 
those of ventricular origin by the compensatory pause. In ventricular pre- 
mature beats the pause is fully compensatory; if the beat is auricular or 
nodal, the pause is not compensatory. 

Premature beats may occur infrequently in some patients, in which 
event their recognition is easy. In other patients many premature beats 
may occur in the course of a minute; in these cases the irregular rhythm 
may closely simulate auricular fibrillation. Premature beats may occur 
after each normal beat (pulsus bigeminus) or after each second normal 
beat (pulsus trigeminus). In rare instances the premature beat may occur 
between two normal beats without altering the basic rhythm (See Fig. 
201A). The latter is known as an interpolated beat. Here the term, “extra- 
systole” may be correctly applied. 

ILLUSTRATIVE CASES 

Post-traumatic Cardiac Neurosis — Significance of Multifee 
Premature Contractions 

Case 69. M)s» E. F , a t>pjst of 46, complained of frequent "pulse skippings” follow- 
ing liospifaluation fox injuries raused by an automobile accident. Examination showed a 
blood pressure of J40/80, frequent premature beats, no murmurs, and no cardiac enlarge- 
ment. The VVassemann and other laboratory examinations were negative. The periods 
were scant before the accident, and foWtrtring the acodent the menses were absent. 

Discussion. The discovery of the presence of the premature beats bv 
this patient following an automobile accident was (to use her own words) 
“a terrifying experience.” When first examined all the chest sensations that 
usually accompany these interruptions in the cardiac rhythm were de- 
scribed in detail. At each subsequent visit the patient brought a detailed 
record that demonstrated at least an increasing skill In pulse palpation. 

The age, mannerisms, menstrual history, physical examination, type of 
cardiac irregularity, and voluminous charts made of the “skippings” all 
suggested the functional nature of the cardiac complaint in this patient. 
Treatment was begun by frankly telling her that no evidence of any 
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heart disease could be detected outside of the Irregularity. The rrcmaiurc 
beats were recorded and the tracing was shown to the patient, while the 
many factors operative In producing them in her case were reviewed. 
She was instructed not to palpate her radial pulse, to avoid fatigue, and 
to get more rest at night. To this end she was given a tablet of sodium 
bromide 1.0 Gm. (15 grains) in water after meals. Tobacco, tea, coffee, 
and alcohol were eliminated. 

The premature beats became much less noticeable and annoying after 
a week on this regime, although examination showed that they were still 
present. At this stage in the treatment the patient was advised to get more 
out-of-door exercise. She chose w'alks in the country and was not long in 
noticing that exertion caused the premature beats to disappear. The walks 
were beneficial, and she began to sleep better at night; and when she was 
next seen at the end of two weeks, improvement was reported. A final help 
was given to her at this time in the form of a capsule of quinidine sulfate, 
120 mg. (2 grains) when it was determined that no reaction followed the 
iniual dose of this drug. She was instructed to take one or two of thc«c 
capsules when the premature beats became annoying during working hours. 

Search for foci of infection is most important in the management of 
patients of this type. It must not be forgotten that an infected gallbladder 
can cause these disorders of rhythm, which promptly disappear following 
operation in many instances (Chapter 17). 

The relationship between the accident and the onset of the exirasystolcs 
in this patient has medicolegal significance, since it brings up the subject 
of cardiac trauma (page 4S6). )Ve must admit, however, that here the sti^e 
was set for the occurrence of the premature beats before the accident, 
and trauma should only be \iewed as another provoking factor. Extra- 
systoles may follow cardiac injury, but they may also occur in the absence 
of any myocardial damage. Their occurrence in this case is by no means 
proof in itself of damage to the cardiac structure by the accident. 

Premature Vestricul.ar Contractions Associated with 
Hypertensive Heart Disease 

Case 70. Mn. R. E , a housewife of 60, when fir«t seen cniiiplalned chiefly of j'llpin- 
non caused by frequent irregulanties in cardiac action. The patient was oierweixhl, 
showed an deration of the blood pressure (l90/llfi), cardiac enlargenicnt of ihe 
hj-pertensise type, a tystoiic apical murmur, and liegi'nning congestive cardiac failure. 
The elearocardiogram is shown in Fif. 20lB. 

Discussion. The premature beats also comprised the chief complaint 
of this patient, but examination showed the presence of cardiac damage. 
They were successfully treated by rest and slow digitalization. Elixir of 
phenobarbital (N.F.) in 5 cc. doses after meals was given for a few days 
to decrease the apprehension of the patient while measures were instituted 
for the control of the congestive failure by digitalis. With improvement in 
the circulatory status, the premature beats disappeared. 



CARDIAC ARRHYTHMIAS 


THE PAROXYSMAL TACHYCARDIAS 


A-V Nodal Paroxysmal Tachycardia in the Absence or Other 
Evidence of Heart Disease 

Case 71. E. W , a sales executis'c of 37, vsas first seen in November, 1934 complaining 
of attacks of rapid heart action. The rate averaged ISO per minute, the onset and offset 
were abrupt and attacks tvere usually assoaated with some digestive disturbance. Physical 
examination showed no cardiac enlargement, no murmurs, and a normal blood pressure. 
The past medical history was negauxe except for hay lever. Wassermann negative. The 
electrocardiogram showed auriculovcntricular nodal tachycardia (Fig. 20fiA). 

Discussion. Paroxysmal tachycardia, first described by Cotton in 1867, 
is caused by a succession of premature beats or e-xtrasystoles emanating 
from a focus in the auricle, the A~V node or the ventricle. It is a rare 
arrhythmia, occurring only 1 7 times in RWO consecutive electrocardiograms 
at the Woman’s College Hospital. Of these, five were of the auricular 
variety, nine of the nodal, and three of the ventricular. The auricular and 
nodal paroxysms occurred in ambulatory clinic patients, while the ven- 
tricular forms were present in ward patients exhibiting signs of advanced 
heart disease. 

In most patients who have the supraventricular types of tachycardia, 
no heart disease can be demonstrated, although in some, well-compensated 
rheumatic or arteriosclerotic lesions may be present. Occasionally the 
paroxysms are associated with toxic foci, particularly in the gall-bladder, 
the elimination of which may be the master stroke in therapy. In patients 
with varying degree of A-V block, a prefibrUlary type of ventricular tachy- 
cardia may be observed during Adams-Stokes seizures (page 618). Ven- 
tricular tachycardia may occur as a sign of the toxic action of digitalis. 

This patient gave a history of attacks of rapid heart action for a period 
of years, but when their frequency increased, he became alarmed and 
came to the hospital for study. The fact that he had no other evidence of 
cardiac disease was first established. The roentgen findings were negative, 
and the electrocardiogram following a seizure (See Fig. 206B) was likewise 
w'ithin the limits of normal. During his short stay in the hospital many at- 
tacks were observed. Some were readily controlled by vagus or carotid- 
sinus pressure; others showed a tendency to resist all treatment for hourr. 

A striking fact in the past history of this patient was the presence of 
seasonal hay fever beginning about August fifteenth of each year. 
Paroxysms were more frequent at this time but also occurred at other 
seasons of the year. A history of allergy in these cases warrants a complete 
study (Chapter 16). 

Quinidine. One of the most reliable remedies when the paroxysms tend 
to be prolonged In the absence of oi^amc heart disease, is quinidine sulfate, 
the dextrorotary isomer of quinine. Wenckebach, in 1917, first noted that 
quinine in malarial patients often abolished an existing fibrillation of the 
auricles, while in 1918 Frey found that quinidine possessed the same gen- 
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eral actions as quinine but exhibited a more intense and selective action 
on the heart. 

Quinidine sulfate is a very soluble drug and is rapidly absorbed from 
the gastro-mtestinal tract, its action becoming manifest about 20 minutes 
after administration. It is likewise rapidly eliminated, a fact which has a 
direct bearing on the amount and frequency of the prescribed dose. 

Quinidine lengthens the refractory period of the cardiac muscle and 
depresses the conduction rate. Consequently the drug does not cure 
disease — it merely smooths out the cardiac action and enables the normal 
pacemaker in the sinus node to gain control of the rhythm. Quinidine is 
therefore useful in paroxysmal tachycardias, extrasystoles, auricular flutter, 
and in certain selected cases of auricular hbrilUtion. It is most satisfactorj’ 
in its action when the heart is othenvise sound or the damage, if present, 
is not extreme. 

Quinidine is best administered in capsule form. It is most important to 
give a test dose of 0.2 Gm. (3 grains) of the drug a few hours before 
therapy is begun unless the emergency is extreme. This initial or test dose 
in some cases may prove sufficient to abolish the paroxysm. If not, in four 
hours, a 0.3 Gm. (5 grains) capsule may be given and continued at this 
interval during the next 24 hours. If toxic signs do not appear and the 
paroxysm persists, the dose may be doubled and given at the same interval 
the next day. 

Gastro-intestinal tract symptoms may be the first manifestations of 
untoward efects of quinidine; nausea, vomiting, or diarrhea appear early 
in some cases. Fulness in the head followed by headache, vertigo, ringing 
in the ears and in rare cases deafness are symptoms occasionally seen m 
some patients; in such circumstances the drug should be withdrawn. Toxic 
cardiac symptoms consisting of short runs of tachycardia, frequent pre- 
mature beats or intraventricular block arc rare. Respiratory’ distress has 
been observed to follow large doses. Cutaneous eruptions, urticarial, 
petechial or scarlatinal in nature have been reported. Embolism has fol- 
lowed the ill-advised use of quinidine in cases of advanced mitral stenosis 
in the presence of some degree of congestive failure. This complication of 
quinidine therapy is discussed in connection with the treatment of auricular 
fibrillation (page 394). 

Occasionally quinidine sulfate may be given intravenously’, if the 
emergency is extreme, in doses of 0.2 to 0.4 Gm. dissolved in 30 to 60 cc. 
of phy’siological saline. Some brilliant results have been reported following 
its administration by this route, but I have never had to resort to it. It is 
almost always possible to giv’c quinidine by’ mouth in the treatment of 
paroxysmal tachycardias of auricular or nodal origin. 

Quinidine sulfate 0.3 Gm. (S grains) every four hours was sufficient 
to curtail temporarily the paroxysm in this patient. We w’cre very much 
interested in him, and when he left the hospital a few days later, he was 
requested to keep in touch with us and continue the quinidine as a 
prophylactic measure until he could arrant the time for a more extended 
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investigation. Consequently on his journeys he kept us well informed. 
Communications came from various sections of the country and reflected 
the attempts made to meet the question of therapy in paroxysmal tachy- 
cardia. They were written by a patient of high intelligence, and I believe 
the details reported in them to be accurate. Therefore, I am including the 
following excerpts, unchanged: 

Boston, Mass. 

November 7, 1954 

When I left the College Hospital, I took a train for Boston. 
Toward morning I had a very’ severe attack and could not con- 
tinue at work that day, so I went to Dr. who put electrodes 

on me again (I am getting used to them by this time) and then 
gave me two tcaspoonsful of wine of ipecac. This stopped the 
attack all right, but I vomited for 24 hours. I do not feel as if I 
have any stomach left. Perhaps the purpose of this treatment was 
to get rid of my stomach and drop my heart down in its place in 
the hope that it would behave better amid unaccustomed sur- 
roundings. Seriously, I would rather have the tachycardia, as you 
call it, than vomit my head off. 

The production of vomiting is a most effective way to end an attack. 
Putting the finger down the throat to induce gagging often suffices. 
Apomorphine has been suggested for the same reason. In this instance 
the ipecac was effective when carotid sinus pressure failed. The patient’s 
opinion expressed so frankly in the above letter must always be respected 
before repeating this remedy in the same dosage. 

Buffalo, N. Y. 

November 29, 1934 

I was fairly well after my vomiting stopped and was able to 
get some work done. I took one of your capsules (quinidine 
sulfate) after each meal. In a week my ears began to ring and 
when I could stand it no longer, I went to see an ear specialist 
in this city who told me the nerve of hearing had been perma- 
nently damaged by the medicine I was taking and advised me to 
stop it. However, the ringing continued (It’s Armistice Day every 
day with me) and two days ago I had another attack. . . . 

The onset of cinchonisra w'as a real indication for the withdrawal of 
the quinidine. Tinnitus and sometimes deafness following quinidine therapy 
are not uncommon and may appear, as in this case, at a later date, follow- 
ing prolonged administration. A drug idiosyncrasy might be expected in 
an individual of this type although permanent harm rarely results from the 
use of quinidine. Relief has followed cessation of the medication in patients 
that I have seen. Certainly continuous quinidine therapy is not to be 
recommended for those patients whose attacks occur at long inter%’als. In 
cases like the one under discussion, however, I think that it was indicated 
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because of the frequencj* of the seizures and the amount of disability 
they caused. 

Chicago, 111. 

December 1, 1931 

The radio business is impnning, but last «eek after working 
for two days straight, I had another bad attack. When the eye 
pressure and the neck “hocus-pocus” failed again, I did not have 
the nerve to start up the vomiting, so went to see an M.D. in this 
city. I told him that I had to have relief from the spell, and he 
said that he would use a new drug that would stop it right anay. 

It did, but let me say that it was some experience! I was given an 
injection in the arm and in about two minutes, I %va$ as red as a 
lobster and could hardly get roy breath. I thought that my last 
hour had arrived and although there is nothing at all unusual 
about dying in Chicago, it seemed a horrible way to meet my 
end. . . . 

The new drug mentioned by our trusting traveler was roost certainly 
acetyl-beta-methylcholin chloride (mecholyl). Popularized by Starr and his 
workers, it has been used in the treatment of the paroxysmal tachycardias 
since 1933. It is effective on subcutaneous injection in doses ranging from 
20 mg. (1/3 grain) to 40 mg. (2/3 grain), depending on the age and 
weight of the patient Under 20 years of age ao initial dose of JO mg. 
(1/6 grain) should be sufhdent to terminate the attack. Obese patients 
usually require the maximum dosage. If the attack continues for a minute 
after the appearance of the flush described in the above letter (so charac- 
teristic of the drug), the she of the injeaion should be massaged to 
hasten absorption. If this is ineffective, the stimulation of the carotid sinus 
should be tried again, for this procedure is sometimes successful if repeated 
after injection of mecholyl. The drug may be given orally in 60 mg. to 1.0 
Gm. (1 to 15 grams) doses, which are followed by a slower and milder 
action, and the flushing may fail to appear. 

Mecholyl occurs as fine white crj-stals which are hjgroscopic and freely 
soluble in water. The solution is stable to heat and has a bitter taste. 
Mecholyl was discovered when search tvas made for a choline derivaiiic 
more suitable for clinical use than acetylcholine and lacking its nicotine-like 
action. Choline and acetylcholine haw been known for many years, and 
recently it has been shown that acetylcholine is the actual chemical sub- 
stance released in the muscles when parasympathetic nen es are stimulated. 

Mecholyl lowers the blood pressure, slows the cardiac rate, causes con- 
striction of the bronchioles (accounting for the asthma), stimulates the 
sweat glands, increases peristalsis, and dilates the peripheral blood vessels. 
Its action in stimulating the parasympathetic netwes may be described as 
antagonistic to adrenalin. The possibiUty of making to order other similar 
drugs possessing a variety of such selective actions upon the various nert'es 
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and pan^jlia of ilic lintnau boily suggests a busy future for tJic therapeutic 
engineers. 

Because of the untoward effects that arc sometimes produced by 
mecholyl, a hypodermic syringe containing atropine sulfate 1 mg. (1/60 
grain) should be kept handy whenever the drug is used. Atropine abolishes 
the effect of mecholyl and in emergencies may be used intravenously. The 
side effects of mecholyl such as salivation, sweating, and general discom- 
fort Starr considers to be more than compensated for by the relief from 
the attack. I consider them so disturbing that I reserve mecholyl until all 
other measures to terminate an attack have failed. When the prolonged, 
rapid heart rates seriously affect myocardial function, I have used mecholyl. 
Each time I have been forced to follow with atropine (page 457). 

Mecholyl may cause the inversion of the T-wave of the electrocardiogram 
in some patients. When successfully used for an attack of paroxysmal 
tachycardia, the transition from the abnormal rhythm to sinus rhythm is 
seen. This transition may be attended by prolonged conduction, short 
periods of asystole and premature contractions. The same effects can be 
produced by vagal stimulation. 

Bloom and Cashon” observed a very severe reaction following the 
intravenous injection of 10 mg. (1/6 grain) of mecholyl used to stop a 
paroxysm of auricular flutter. Normal rhythm was restored following the 
appearance of heart block and ventricular tachycardia, but they nearly 
lost their patient. Mecholyl should never be used intravenously. In cases 
of ordinary paroxysms that give a previous history of spontaneous cessa- 
tion, where the patient is young and the myocardium in good condition, 
mecholyl should not be used. 

Let us return from this digression to the recorded experiences of this 
interesting patient. 

Los Angeles, Cal. 

February 5, 1935 

I am sorry not to have written to you before this, but have been 
busy here — in the rain. Since it received its volley in Chicago, my 
heart behaved pretty well until two weeks ago. After several 
flare-ups, I M'cnt to an M.D. in this city and now you will have 
the real diagnosis! I have a form of intoxication arising in my 
intestinal tract. This doctor has actually visualized the inhabi- 
tants, and my flora are far from correct. There are twice as many 
germs of one kind present. The effect of this inequality in the 
population in this sector is reflected in my cardiac kick-ups. T am 
taking irrigations three times a week for the colon and quantities 
of a special kind of milk that is charged with reinforcements for 
the germs that are losing the battle for me. Soon all will be right 
again. By the time it stops raining, I expect to be cured. 

Our patient at this stage seems to be in an optimistic mood. At least the 
therapy now seems to be directed toward trying to discover the cause of 
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the attacks of paroxysmal tachycardia instead of seeking new remedies to 
abolish individual seizures. The presence of hay fever and the occurrence 
of attacks follotving gastro-intestinal upsets are more than coincidental. 
My impression was that the offending allergin ttas a food (Chapter 16). 
However, in the form of therapy now described by the patient, the old 
idea of auto-intoxication seems to be the guiding principle. I could never 
generate much enthusiasm over the various methods of treatment that 
have risen to popularity since the Bacillus bulgaricus took the stage in 
spite of the fact that many ills are seemingly cured or avoided, and lon- 
gevity stands as a glowing reward at the end of the trail. The one type of 
intestinal flora may be replaced b}' another acid-producing type, but it is a 
far cry from this fact to the proof that products of intestinal putrefaction 
are absorbed m sufficient quantities to affect the cardiac mechanism with 
the production of paroxj’’sms of tachycardia. 

St. Louis, Mo. 

April 15, 1935 

I am still able to keep going but am definitely finished with all 
doctors. My attacks after all the treatment I have received in dif- 
ferent dues of the country are about the same as they were when 
I stopped in to see you in Philadelphia. My heart continues its 
temperamental career. It docs its stums at the most inconvenient 
times. Last week I had a spell during an examination for life 
insurance, and the company tsould not issue a $10,000 Increase. 

I have spent a sizable sum on doctors during the past year and if 
all the electrocardiograms I have had taken were collected and 
placed end to end, they would form a cardiac race course reaching 
from here to Philadelphia. I am going to be my own doctor for a 
while, for I certainly cannot be much worse than I am now. . . . 

A discouraged patient! However, It is not entirely the fault of the 
physidans he has seen, for be has not stayed in one place long enough for 
a thorough study to be made. The therapy has been mainly for the seizures, 
and the patient’s manner of living in itself plays no small part in produc- 
ing these frequent recurrences. 

Cindnnati, Ohio 
June 19, 1936 

No doubt you have forgotten all about me by this time, but I 
think that you ought to know bow I finally obtained relief from 
my attacks. I did not take any medicine or see any doctors for 
six months after I last wrote to you. Z had to continue at work, 
but the attacks came on so often that I was quite miserable most 
of the time and lost considerable n-eight. Last October while I 
was motoring through a small town in Ohio, I decided to apply 
for medical aid once more. This time, instead of choosing a 
specialist who would have taken another dozen feet of film of my 
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heart beat and have gazed at me through a fluoroscope, I walked 
into the office of a general practitioner. I told my story again, 
and the old man was able to see me in one of my spells. He then 
reached in the drawer of his desk and from among other things 
pulled out a handful of digitalis pills (that you had always told 
me I did not need) and advised me to take one after each meal 
for five days and then one every day. He told me to take a two 
weeks’ vacation and return at the end of that time to see him. 

I followed his instructions to the letter, chiefly because he did not 
order a couple of dozen laboratory tests and puncture me with 
a hypodermic needle or try to force an entrance into some region 
of my body with a pipe line. During those two weeks, 1 did not 
have a single attack. When I saw him again, he told me to take 
one of the pills every day and go back to work. I have not had a 
spell for eight months, and I am sure that I am cured. . . . 

Many times I have advised my surgical friends not to administer digitalis 
when their patients, emerging from the anesthetic, happen to have one of 
these attacks of paroxysmal tachycardia to which they may have been 
subject for years. I try to demonstrate the quiet breathing, the lack of any 
sign of congestive failure, the dry lung, and the normal temperature. Even 
the serene countenance of the patient fails to convince the worried surgeon, 
and when I return to the ward the next day, I generally note that digitalis 
has been continued until the abrupt cessation of the abnormal rhythm. 
Post hoc ergo propter hoc Is a belief not entirely confined to lay circles. 
However, I still preach the doctrine that digitalis is poor therapy for this 
group of patients who have paroxysms of tachycardia when they have 
otherwise normal hearts. A letter like this one forces me to admit the 
exception. In a small group, when all other measures fail, complete digi- 
talization with the continuance of maintenance dosage may bring relief. 
The country doctor tried this and succeeded. He was most up-to-date in 
his method of using digitalis and in establishing proper maintenance 
allowance over a long period. He was also able during the course of one 
visit to gain the patient’s confidence and insist on a vacation. The rest 
played no small part in the “cure.” 

Paroxysmal tachycardia is rarely met in children. Tarran and Jennings®^- 
report 52 cases in literature from 1892 to 1955 in patients under 15. In a 
patient recently reported by Wright, ■*” 17 paroxysms were observed in a 
child of six years who had an othensdse normal heart. Many of these were 
immediately terminated by 5 mg. doses of mecholyl administered hypo- 
dermically. There was a strong emotional factor in this Jewish child 
inasmuch as the paroxysms did not occur while she was in a convalescent 
hospital but immediately reappeared upon her return to the envipnment 
of her home. I recently observed a paroxysm of auricular tachycardia in 
a Jewish child of five that lasted two weeks and resisted all forms of 
therapy that have been described. Studies made during and -after the 
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seizure showed a normal heart. Food aUcrg)' was the background sus- 
pected in this case. 

Paroxysmal Ventricular TiCHycARUu CoMPUCAnsc Acute 
Corosary Occlusion’ 

Case 72. F. C, an unemplojed accountant of 56, was well except for the presence 
of elevated blood pressure for socrw jears, until an hour before admission to the 
hospital. At this time, following a heavy meal he had a sudden attack of severe pre- 
cordial pain radiating to both sides of tlit neck. It was promptly followed by vomiting 
and collapse. \Vhen seen in the receiving ward, the patient was in shock vrith a poise so 
rapid that U was impossible to count the rate accurately. Death occurred while the tracing 
shown in Fig 245 was being taken. 

Clinical Diagnosis A. Etiologic. Hypertension. B. Anatomic. Cardiac enlargement. 
.Petite coronary occlusion. C. Physiologic; Paroxysmal ventricular tachycardia. D. Func- 
tional Classification. Class 4. 

Discussion. Paroxysmal ventricular tachycardia is a much more serious 
arrhythmia and generally occurs in the presence of grave heart disease. 
It is not infrequently associated with coronar>’ aeddents similar to the one 
described above. Slight irregularities in the rhythm may serve to make 
the diagnosis at the bedside and difTerentiate from paroxysmal auricular 
tachycardia. Paroxysmal auricular tachycardia is characterized by its 
absolute regularity. Careful auscultation in patients with ventricular tachy- 
cardia may also reveal alterations in the heart sounds that are important 
in the di^erential diagnosis. In ventricular tachycardia the first heart 
sound will occasionally vary' in intensity. It may be louder with some 
beats and reduplicated in others due to the varying positions of auricular 
sy’stole in the cardiac cycle. 

Vagal stimulation and the other measures suggested for paroxysmal 
auricular tachycardia have no effect in ventricular tachycardia. Digitalis 
is valueless; in fact it may even increase the rate in some cases. The drug 
of choice in this emergeno' is quinidine. It is effectual because the 
arrhythmia is in all likelihood caused by' a circus movement in the ven- 
tricle. This mechanism may’ be rapidly fatal unless treatment is prompt. 
In these emergencies quinidine should be given intravenously’ (page 384) 
before the sudden burden of the arrhythmia on an already damaged myo- 
cardium terminates the picture. 

AURICULAR FLUTTER 

In auricular flutter the impulse for cardiac contraction arises from a 
wave that follows a regular path around the auricular musculature at a 
speed of 260 to 3 10 revolutions a minute. The pulse rate in flutter depends 
upon the ability of the ventricles to respond to the rapid succession of 
stimuli it receives from this abnormal auricular wave. At limes this re- 
sponse is one to one, but more commonly' a ventricular contraction follows 
the stimulus of every second or third revolution of the circus movements 
in the auricule. The onset of flutter is abrupt. It may persist for a short 
while as a paroxysm or may continue unchecked for months or ye.irs- 
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When flutter disappears, it may be replaced by either fibrillation or normal 
rhythm. 

Flutter is a rare disorder encountered only 20 times in the first 3000 
electrocardiograms taken at the Cardiac Clinic of the Woman’s College 
Hospital. Flutter may be obser\'ed in othenvise normal hearts or may 
complicate rheumatic, arteriosclerotic or thyroid heart disease. Occasionally 
other toxic states of the myocardium may be responsible for its appearance. 

The pathologist finds no characteristic auricular lesion in cases of 
flutter, but this should not be surprising inasmuch as it is usually brought 
about by a reduction in the refractory period of the muscle which permits 
continuous passage of the original contraction wave. The clinical symptoms 
produced by the sudden onset of auricular flutter vary. Rarely there may 
be none at all, and the condition may be brought to light at a routine 
examination. In other cases the ventricular rate is too rapid to count, 
particularly where a one to one response occurs. In these cases the tax on 
the cardiac reserve is great, and if myocardial disease is present, signs of 
congestive failure may appear rapidly. Unconsciousness from cerebral 
anemia in some cases has been reported. Fortunately, the ventricles do 
not respond to each stimulus but to every second or third revolution of 
the flutter wave in the auricle, in which event the pulse rate will be about 
ISO beats per minute. The response of the ventricle will occasionally vary, 
every second, third or fourth stimulus getting through the junctional 
tissues and producing an irregular pulse resembling fibrillation. Usually, 
however, the pulse Is rapid and regular. When the attack is over, the ven- 
tricular rate will fall suddenly to normal, and any symptoms that may 
have been present will disappear quickly. 

A history of a rapid ventricular rate in a middle-aged or elderly patient, 
sudden in onset and present for some weeks, suggests auricular flutter. 
If carotid-sinus pressure slows the ventricular rate, the diagnosis can be 
made with certainty. Exercise may speed up the ventricular rate in flutter 
and make the rhythm regular; the opposite is tiue in fibrillation. Flutter 
can be distinguished from a paroxysm of tachycardia on the basis of the 
ventricular rate. The simple paroxysmal tachycardias usually have higher 
ventricular rates (ISO to 230). 

ILLUSTRATIVE CASES 

Paroxysmal Auricular FLimxR in an Otherwise Normal Heart 

Case 73. II, T., a male laborer of was 6nt seen January 10, J935 comp]aining of 
vertigo and precordial oppression, a(xompan)mg the sudden onset of a rapid heart rate. 
Except for the history of peptic ulcer, the patient had been nell until a month before 
the onset of the attack «hen he developed pains in the shoulders, arms and back. Although 
vigorously treated by his ph}skian with salicylates and biking, he became worse and was 
unable to work. On purely empirical grounds, he was placed on sulfanilamide therapy. 
After three doses of I Cm. each, he developed nausea, slight r>3nosis, and sudden rapiil 
cardiac rate. On admission the pulse was ISO in all positions. More rapid auricular 
pulsations were noted in the neck aeins. The heart size was not increased, and the sounds 
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were of good quality. Xo mumturs ncre heard. The blood pressure was lOO/jO. 
Wassermann, blood sugar, complete blood cottnt, and blood urea were nornijl. 

Clinical Diagnosis. A. Etiolopc. Unknown (Toxic from sulfanilamide*). 
B. Anatomic No cardiac enlargement. C Pby«ologic: Auricular flutter. D. Functional 
Classification. Class 1. Therapeutic Classification: Class C. 

Discussion. On admission the tracing (Fig. 145B) shotted typical 
auricular flutter with a two to one \entricular response. The patient was in 
A B 



Ftc. 14^ A. Boentgenogram of cberc The cardiac silhouette is normal in rtee and 
shape. 6. The electrocardiogram. Examination made on 16/1/39 thoias presence 
of auricular flutter with a 2 I tenlricular response. The next strip from the same lead 
three dtys later lolhmag the administrarion of 0.9 gnm (li}4 grains) whole leaf of 
digitalis. Three days later (1/16/39) after I.S grams (27 grains) of d giulls whole 
leaf had been giten, the drug was discontinued. Normal rhythm is now present. Note 
depmsuon of the S-T intervals. 

good condition in spite of the continuation of the rapid ventricular rate; 
consequently it was decided to digitalize him slowly. The next tradng 
was taken three days later, after nine tablets each containing 100 mg. 
(tyi grains) of whole feaf of digitalis had been given. When a total of 
18 tablets had been given, the digitalis was stopped, and normal rhjthm 
appeared spontaneously. 

Adrainistratjoa of digitalis usually abolishes auricular flutter by con- 
verting it into auricular Hbriliation. In this patient we see a return to nor- 
mal rhythm without the intervening fibrillation. However, there may have 
been a very short period of fibrillation follom’ng the disappearance of 
flutter that was not observed. Since large doses of digitalis are needed to 
produce an effea in the presence of auricular flutter, the patient should 
be kept under constant obser\'ation while the drug is being given, ^^am♦ 
ings such as anorexia and a slight nausea may be overlooked, but the ap- 
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pearance of frequent premature beats in the tracing should always be 
considered a signal of the approach of dangerous toxic rhythms. The 
digitalis should then be stopped. Norma! rhythm usually returns. If there is 
no restoration of sinus rhythm in one week in patients who show no 
signs of mitral disease or auricular enlargement, quinidine may be con- 
sidered. The patient now under discussion would have been an excellent 
case for quinidine therapy if normal rhythm had not returned following 
digitalization. Likewise, if forced to abandon the use of digitalis because 
of the appearance of toxic symptoms, quinidine may be begun in a few 
days. After the usual preliminary test dose of 0.2 Gm. (3 grains), a 0.3 
Gm. (5 grains) capsule is given every four hours (four times daily). If 
this does not restore normal rhythm in three days, it can be given five 
times daily. If there is still no effect, the dose can be increased every two 
days until a total of 2.6 Gm. {40 grains) a day is reached. In extreme 
emergencies where the abnormal rhythm U threatening life, this amount 
may be exceeded in an attempt to restore sinus rhythm and save the 
myocardium. In less urgent cases it is not wise to exceed 2.0 Gm. to 2.6 
Gm. (30 to 40 grains) of quinidine daily. Where the paroxysm of flutter is 
successfully abolished by the use of quinidine, it is essential to continue the 
drug in maintenance dosage of 0.3 Gm. (S grains) three times daily. In 
patients who have mitral disease and a Urge left auricle, it is a wiser course 
to accept the fibrillation and efficiently control the ventricular rate by 
digitalis. 

With the exception of a report of a transient nodal rhythm by Dozzi®* 
following an initial dose of 5.4 Gm. (80 grains) of sulfanilamide, I am not 
aware of any reports in the literature of the appearance of toxic rhythms 
following this commonly used drug. Considering the amount of the drug 
that must be consumed by all types of ambulatory and hospitalized patients, 
if cardiac manifestations arc common, we would have seen more instances 
during the past years. This patient and the patient of Case 77 are the only 
ones that I have encountered where the relationship between the onset of 
the arrhythmia and the exhibition of sulfanilamide suggested the possi- 
bility of toxic action. In both cases the appearance of a paroxysm closely 
followed ingestion of the drug, and in each instance the paroxysm was the 
only sign of heart disease encountered after complete studies were made. 
Certslniy fesr al sny cscdUc complication shooM not deter us in the ra- 
tional Use of sulfanilamide or its derivatives. 

Auricular Flutter Accompanying Rheumatic Heart Disease 

Case 74. Mrs. E. G., a housewife of 29, when first seen was complaining of palpita- 
tion and rapid heart action. She gave a history of two attacks of rheumatic fever. 
Examination showed a pulse of iSO, BP. JJ9/74. The orthodiagram suggested the 
presence of mitral stenosis and regurgitation, although the physical signs were not con- 
clusive in the presence of such a rapid cardiac rale. The electrocardiogram showed 
auricular flutter (see Fig. 228). 

Clinical Diagnosis. A. Etiologic- Rheumatic. (Inactive). B. Anatomic- Cardiac 
hypertrophy. Mitral stenosis. Mitral regurgitation. C. Phjsiologic: Auricular flutter. 
Functional Classification: Class 1. Therapeutic Classification; Class C. 
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Discussion. When this patient was first examined her ventricular rate 
was 150. There was no decrease in her exercise tolerance, the lung fields 
were clear, and her color was excellent. She was given a tablet of the 
whole leaf of digitalis 0.1 Gm. (Ij^ grains) after each meal for one week 
(weight 140) and was allowed to be out of bed but not out of the house 
during this time. At the end of one week the pulse was slower and totally 
irregular. An electrocardiogram (see Fig. 228B) showed that fibrillation 
had replaced the flutter, consequently' the digitalis was entirely withdrawn 
and the patient instructed to return in another week. At the third visit, 
normal rhythm was present (see Fig. 228C). At least half of the cases of 
auricular flutter, when similarly treated, will show a return to normal 
rhythm in this classical fashion. 

If adv'anced mitral stenosis is present and normal rhythm does not 
appear, it is far better to continue the diptalis in daily maintenance dosage, 
particularly if the ventricular rate is well controlled, rather than attempt 
to restore normal rhythm by the use of quinidine. If successful and sinus 
rhy'thm returns, it soon gives way again to flutter or fibrillation; so there 
is less risk if the ventricular rate of fibrillation is reduced and maintained 
at 70 beats per minute by digitalis. 

\Mieii this patient was examined a year later, flutter had returned (Fig. 
228D). This time when fibrillation was produced, the digitalis was 
continued in maintenance dosage. The rest of this patient’s treatment was 
governed by subsequent developments in the course of her rheumatic heart 
disease (Chapter 3). 

AURICULAR FIBRILLATION 

The most common cause of a perpetual arrhjihmia is auricular fibrilla- 
tion. When viewed in the laboratory' animal, the fibrillating auricles show 
no co-ordinated systole; tv^itchings and undulatory' movements suggest 
incessant activity of the entire musculature, produced by the irregular 
course of the fibrillation wa\e. In flutter (see Fig. 223) the pathway of 
the circus movement is the same at each re%-oIution. In fibrillation (see 
Fig. 229) the course varies, and impulses arrive at the A-V node at irregu- 
lar inteiwals. This accounts for the total irregularity of the rhy'thm m 
fibrillation. 

Auricular fibrillation in young people generally complicates the later 
course of mitral stenosis. As a rule care should be used in making the 
diagnosis of fibrillation in parients less than 15 years of age, although at 
times this arrhythmia may complicate congenital lesions (page 350). In 
later life auricular fibrillation frequently accompanies arteriosclerotic or 
hypertensive cardiovascular disease. Rarely' is it associated with aortic 
regurgitation, and for this reason is seWom met in syphilitic heart disease. 

Recognition of auricular fibrillation usually presents little^ difficulty. If 
the rhythm is irregular and the rate exceeds 120 per minute, this arrhythmia 
is almost certain to be present. If digitalis has slowed the ventricular rate 
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to 60 or below, the diagnosis* may be more difficult. However, it is well to 
remember that exercise increases the heart rate and accentuates the irregu- 
larity when auricular fibrillation is present. 

ILLUSTRATIVE CASES 

Rheumatic Heart Disease with Auricular Fibrillation and 
Congestive Failure 

Case 75. V. P., a white American janitor of 42, had a single attack of rheumatic 
fever in 1928 at the age of 30. He was well until the summer of 1938 when he noticed 
increasing djspnea on stairs. This became worse until three months later edema of the 
feet appeared at night. When first seen in February, 1939, there was orthopnea and 
anasarca, and the pulse was totally irregular with a precordial rate of 150. The heart 
was increased in size in all diameters, ami there was a sjstolic and a diastolic murmur 
at the cardiac apex. The pulmonic second sound was accentuated. 

Clinical DiaciJosis. A. Etiologic. Rheumatic. Inactive. B. Anatomic. Cardiac hyper- 
trophy, Mitral stenosis. Mitral insufficiency. C. Physiologic Auricular fibrillation. Con- 
gestive cardiac failure. D. Functional Classification Class 4. Therapeutic Classification 
Class E. 

Discussion, In this patient the onset of congestive failure was attended 
by a change from sinus rhythm to auricular fibrillation. The ventricular 
rate was rapid and consequently the stage was set for a good therapeutic 
result. In patients who have cardiac failure and rapid auricular fibrillation, 
a great deal may be expected from the prompt use of digitalis in full dosage. 
The bombardment of the responsive ventricle by the impulses from the 
fibrillating auricle is lessened, many of the inefficient, feeble beats are 
eliminated, the pulse deficit disappears, diuresis begins, and the signs of 
cardiac failure recede. Subjective improvement parallels the changes pro- 
duced by this drug and the patient is “pleased mightily.” 

Examination of this patient five days after the administration of 1.3 
Gm. (20 grains) of digitalis whole leaf showed continued fibrillation but 
a much slower ventricular rate. No attempt was made to restore normal 
rhythm because of the extent and type of the lesion. When the ventricular 
rate reached 70, the digitalis was cut to O.I Gm. (IJ^ grains) of the whole 
leaf daily. This maintenance dose will be necessary for the rest of the 
patient’s life. One injection of mercupurin, 2.0 cc., was given at the start 
of the treatment to help the digitalis clear the edema. The same result 
would have been achieved eventually without the mercupurin in this 
patient. 

Paroxysmal Auricular Fibrillation — No Other Evidence or 
Heart Disease 

Case 76. Mrs A. C. W., an American housewife of 61, was first seen in 1929 with 
the chief complaint of attacks of rapid irregular heart action. These had been expe- 
rienced on the average of three fimcs a year for the past 14 years. 

Physical Examination. BP. 128/80. The heart was normal in size and shape 
(Fig. 144A). There were no murmurs. Other features of the examination were irrelevant 
except for the presence of a small calcified fibroid tumor. At the time of the next seizure, 
an electrocardiogram was obtained (Fig. 144B) which showed the presence of auricular 
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1 rhyihm raumrf spo„a„„.„ly „„ hour lairr (Fig. 144B). From 

929 until 1940 many attacks similar to this me have been observed. There are no siVns 
of congestive fajlmx during the attacks. The heart has not increased in size, as shown 
by frequent orthodiagraph.c studies. The basal metabolic rate has been taken maJJ 
times, the figures ranging from minus eight to plus four. ^ 




B 

Fig. 144. A Roentgenogram. The bean is not enlarged. B. The elearocarJiogram: (a) 
normal rhythm, (b) taken during a paroxpm. Auricular fibrillation is present. 


Discussion. The occurrence of paroxysmal auricular fibn'llatton in 
patients exhibiting no other signs of cardiac disease is relatively rare. In 
a study of 200 cases of paroxysmal auricular fibrijiauon, ParWnson and 
Campbell-®® found that 9 per cent showed no apparent cause for the 
occurrence of this marked arrhythmia. White and Jones,®*® in an aualysw 
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of J76 cases of auricular fibrillation, found that S.O per cent were free 
from heart disease. 

In the five patients that I have studied, the inciting factors in precipi- 
tating the paroxysm of fibrillation were: alcohol in two, a gastro-intestmal 
upset in two, and unusual exertion in one. In the patient I have selected 
for discussion here, the attacks have been present for 25 years and always 
follow a digestive upset. 

Since there are no gross or microscopic lesions of the auricular muscula- 
ture characteristic of fibrillation, we nuy assume that the presence of the 
arrhythmia does not depend upon a definite structural defect in the heart. 
It is primarily a functional alteration and may be produced in many in- 
stances by extracardiac neurogenic forces. 

Hyperthyroidism is the first thought when no explanation for the 
paroxysms of fibrillation is evident at the time of the initial study. Many 
cases will ultimately fall into this group, particularly if the fact is kept in 
mind that thyrotoxic heart disease may exist in the presence of a normal 
basal metabolic rate. A complete study should be made of the skin, the 
eyes, the neck, the weight changes, and the hands for the presence of 
tremor before deciding against the thyroid as the dominating influence. 
The physical signs should be weighed with the laboratory evidence. 

When paroxysmal auricular fibrillation is present, the heart should be 
carefully watched between attacks. Evidence of mitral stenosis should be 
sought in the character of the first heart sound, and the presence of early 
diastolic murmurs and the size and shape of the heart on fluoroscopic 
examination. A large auricle in one of die oblique positions on fluoroscopy 
may point to an overlooked mitral lesion. 

All of the patients that I have studied who have suffered from paroxysms 
of auricular fibrillation with no other evidence of heart disease have had 
one thing in common. This was a marked nervous instability. All were 
emotional and showed a tendency to over-reaction to the ordinary stimuli 
of life. In each instance I suspected that the trigger mechanism was the 
thyroid gland but could not prove this view to be correct. It is certainly 
true that this type of person presents much more opportunity for the 
occurrence of abnormal stimuli that arc reflected in the cardiac mechanism 
by the sudden onset of paroxysms of auricular fibrillation. How the 
irregular circus movement m the auricle is started in these cases remains 
unknown. It must be closely related to the mechanism operative in dis- 
turbances of the thyroid gland. The ^'trigger” may be the adrenal. 

In the patient under discussion the investigation was first directed toward 
the thyroid status. Since repeated determinations of the basal metabolic 
rate showed no elevation, and a therapeutic trial of iodides was entirely 
ineflectual in lessening the frequency of the seizures, studies were carried 
further, and an allergic cause was sought. 

While I have seen allergy assume an important etiologic role in a few 
cases of paroxysmal auricular tachycardia, I have never met it as the 
exciting factor in paroxysmal auricular fibrillation. However, this patient 
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was completely studied by Dr. Kern. The result of his investigation and 
a discussion of the case from the allergic standpoint will be found on 
page 459. 

Quinidine in 0.3 Gm. (5 grains) doses was found to be invariably 
successful in restoring norma! rhythm in this patient. Consequently, when 
attacks appeared with increasing frequency, she was placed on maintenance 
dosage of the drug, as a prophylactic measure. A 0.3 Gm. (5 grains) 
capsule was given twice daily, and later this was increased to three times 
daily. While occasional small doses of quinidine were verj' well tolerated, 
when maintenance doses were begun, minor symptoms were complained 
of at the end of the second week. These consisted of headache, vertigo, 
nausea, and finally tinnitus. WTien the maintenance dosage was decreased, 
paroxysms returned, and larger doses were found to be required to restore 
normal rhythm. The patient finally requested that she be allowed to take 
the quinidine at the time of the paroxysms and stop the daily ration of the 
drug. She stated that she would rather run the risk of an attack at an 
inconvenient time than tolerate the annoying symptoms that accompanied 
maintenance doses of quinidine. 

CoNCESTni: Cardiac Failure Induced by a Paroxysm of Auricular 
Fibrillation in a Senile Heart 

Case 77. \V. M , a male clerk of 70, when firtt seen, was complaining of dpuria, 
frequency, and nocturia of three days' duration. The temperature sras 101* F., pulie 90 
and regular, and the heart was normal in size and shape. There were no murmurs. The 
urine showed a light cloud of albumin and nas loaded with pus and blood cells. ^Vlien 
an unidentified streptococcus was cultured from the urine, a diagnosis of nrinary tract 
infection was made, and the pauent was gisen 2.0 Gm. (30 grains) of sufanJamicle as 
an initial dose and I.O Gm. (IS grains) esery four houn. When examined the next tUj, 
the pulse was 140 aod totally irregular. Orthopnea and cyanosis nete present. Riles 
were heard at the lung bases. 

Discussion. Paroxj'sms of auricular fibrillation not uncommonly follow 
toxic states, for example, those produced by infectious diseases like pneu- 
monia or the ingestion of a drug or poison in large quantities. In this old 
gentleman, it was difficult to decide whether to associate the onset of 
auricular fibrillation with the toxemia of the urinary' tract infection or the 
sulfanilamide. 

The therapy employe'd was based on the signs of congestive failure 
that appeared so quickly: dyspnea, cy'anosis, and finally pulmonary edema. 
The patient had not previously been taking digitalis, consequently an Initial 
dose of strophanthin 0.4 mg. (1/150 grain) was given intravenously, and 
in addition a hypodermic injectioo of 15 mg. (J4 grain) of morphine 
sulfate. There was marked improvement in the congestive signs in two 
hours. At this time tablets of digitalis whole leaf were started by moutli. 
In 24 hours normal rhythm returned. 

In Case 76 the paroiy’sms of auricular fibrillation caused complaints of 
palpitation and vertigo, but no signs have ever appeared that point to 
the slightest circulatory’ insuffidcncy. Consequently, when we sec how well 
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the heart muscle has withstood these repeated assaults for many years, 
It Is small wonder that uc speak well of its functional capacity and doubt 
the presence of cardiac disease. 

In Case 77, however, the situation is different. In this old man the 
sudden burden of the arrhythmia overtaxed the myocardial capacity and 
precipitated signs of failure. The intravenous administration of strophamhin 
was called for in such an emergency, and it was followed by rapid improve- 
ment. Digitalization tvas completed using the nholc leaf tablet by mouth, 
and maintenance dosage was then continued, 

HEART BLOCK 

This arrhythmia was recognized and described clinically before the 
specialized tissue of the conduction system was discovered. The work of 
many investigators during the last part of the nineteenth century proved 
that impulses are conducted fiom the auricle to the ventricle over the A-V 
or His bundle. If the tissue of the normal bundle is clamped lightly in the 
experimental animal, the function is interfered with, and the length of 
time for an impulse to pass from auricle to ventricle is increased. If the 
clamp is tightened, the time is still further lengthened until an occasional 
beat is dropped. Further compression will cause higher degrees of block 
until the process is complete. When this occurs, the auricles continue to 
beat at their usual rate, while after a pause the ventricles respond to a new 
(or idioventricular) center just below the level of the lesion and resume 
their contractions at a much slower rate. During the time of ventricular 
adjustment, cerebral anemia usually occurs. If the pause is longer, it may 
be attended by coma and convulsions. A similar sequence of events has 
been observed clinically when conduction through the bundle of His has 
been seriously affected by a disease process. The attacks of cerebral anemia 
may cause vertigo and faintness or may be attended by coma and con- 
vulsions. These attacks have been termed Adams-Stokes seizures, although 
Adams and Stokes were by no means the first to describe them. 

Since the electrocardiograph records faithfully the time consumed by 
the passage of the contraction impulse from auricle to ventricle, slight 
delays are readily detected by this method (page 615). The presence of 
even a mild degree of infiaininatocy change in the neighborhood of the 
bundle or interference with a portion of the coronarj' blood supply may 
be reflected at once in the prolongation of the P-R interval of the electro- 
cardiogram. Many times this is the only sign present to suggest cardiac 
involvement during the course of acute rheumatism or diphtheria. The 
prolonged P-R intervals may be missed, since few patients are studied by 
the electrocardiographic method. However, « hen the heart block progresses 
to the stage of dropped beats or to complete dissociation, it will attract 
clinical attention if the pulse is carefully studied. 

The anatomic change present in infectious states may be a temporary 
one and complete functional recovery of the conduction system may be 
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possible following resolution of the inflammator)' esudaie. The electro- 
cardiogram will then return to normal. Temporary' change in the conduc- 
tion time may also be associated with excess vagal stimulation, asphyxia, 
uremia, or it may follow the toxic action of certain drugs like digitalis or 
quinidine. Coronary disease, particularly occlusion, may cause a more 
permanent alteration to occur although even here collateral circulation may 
make possible the return of normal function in a few days (see Fig. 243). 
Infiltration of the conduction tissues b>' a secondary tumor growth may 
produce heart block of a more permanent nature because of destruction of 
the tissue (page 407). Heart block rarel 5 ' results from congenital deformities 
in the septum (page 343). 

The gumma of syphilis as a cause of complete heart block is most 
infrequent, although this is generally the first one mentioned by the stu- 
dent. Invasion of the bundle from the vegetative grovnhs of subacute 
bacterial endocarditis is likewise unusual. Graybiel and \Vhilr,’“ in a 
recent survey of 72 cases of complete A-V dissociation, found the cause 
to be coronal^’ disease in 47, congenital heart disease in 4, possible con- 
genital heart disease in 2, rheumatic heart disease In 3, syphilis in 3, 
diphtheria in 4; while the remaining 9 cases were of mixed or uncertain 
etiolog}'. 

At postmortem, when sections of the heart are made and the conduction 
system is inspected, the degree of change by no means parallels the clini- 
cal symptoms. For example, only a thin strand of tissue may be found 
remaining, yet during life the conduction system may have shotvn perfect 
function. In other cases a great deal of apparently good tissue may be 
seen in hearts of patients who showed complete block during life. The 
only e.xplanation in the latter Instance seems to be the chemical dianges 
present during life, in and about the bundle tissue, caused by ano.xemia 
and circulatory stasis. In cases where no change at all is seen in the bundle 
tissue and complete block was known to have been present, we must con- 
sider vagal action and the effect of certain drugs. 

While the electrocardiogram may show a prolongation of the P-R inten'al 
as the only evidence of an acute myocarditis, two physical signs that will 
aid in establishing the diagnosis may be dcicaed by the careful clinician. 
If the time inten’al between the auricular and ventricular systole is 
Jen^ihencd, a spliiiiiiy of the first bean sound may occur. The first clement 
of this sound is caused by auricular systole. Again, if a mitral stenosis is 
present, the characteristic rumbling murmur may change its position from 
presystole to early or mid-diastole for the same reason. Where the degree 
of block is greater and occasional dropped beats occur, the pauses that 
accompany them may be detected in the radial puUe, and the differential 
diagnosis from premature beats may be made by careful auscultation. 
Close inspection may reveal a wave in the jugular veins produced by the 
blocked auricular contraction during the period of ventricular asystole. 

Auriculovemricular block is a symptom and not a disease. Consequently 
in most of the following illustrative cases it will be noted that the treat- 
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ment is that of the underlying condition causing the block. However, when 
the block is complete and causes a profound disturbance in the cardiac 
action with Adams-Stokes seizures, U requires special treatment, In White’s 
series of 72 cases, symptoms related to the block Itself occurred in 44 and 
in four instances were the probable cause of death. 

ILLUSTRrVTIVE CASES 

Prolongation oi the P-R Interval (First Stage Heart Block) 
During the Course or Acute Rheumatic Infection 

Case 78. C. C , a tnaK* elevator operator of 2J was admitted to the Woman’s College 
Hospital on May 27, 1936 complaining of backache and pains in the joints. The onset 
of the present illness was a week prior to admission when a sore throat and evening 
temperature appeared Phvsical examination on admission showed T. 100, BP. 116/76, 
pulse 88, rh)thm regular, no cardiac enlargement and no murmurs. The joints showed 
no swelling or redness. An electrotardiogram showed prolongation of the P-R intervals 
to 0,32 second. 

Clinical Diagnosis. A Etiologic Rheumatic Aahe B Anatomic No cardiac 
enlargement. C. Physiologic First stage heart block. D Funifional Classification Class 
1 . Therapeutic Classification Class £. 

Discussion, The prolongation of the P-R interval in this patient was 
a very valuable finding suggesting at once the nature of the joint mani- 
festations. An involvement of the heart by the rheumatic process was sus- 
pected, and a diagnosis of acute myocarditis based on this finding. The 
treatment of the heart block in this instance is tliat of the underlying 
rheumatic process (Chapter 3). 

Complete Heart Block Complicated by Adams-Stokls Seizures 

Case 79. Mr. 0 F., an executive of 74, was first seen October 10, 1936 complaining 
of weakness, dyspnea, and vertigo Hypertension had been present for some years. Three 
months previous to the first examination marked edema of the feet appeared hut cleared 
up on bed rest The dyspnea persisted to the time of the first examination. 

Physical Examination, The blood pressure was found to be 180/110 Pulse 40 
The heart was enlarged to the left on percussion, the left border measuring 12. S cm. 
from the mid-stemal line, and the right border 3 0 cm. An apical systolic bruit was 
lieard poorly transmuted in the direction of the axilla. The liver edge was palpable 
beneath the right costal margin There was no edema. 

Laboratory Data. The first eJrcirocardiogjum (see Fig. 215) taken ll)/l0/36 
showed complete dissociation with auncufar rate of fflC and vcnfricufar rate of 
Occasional ventricular complexes showed the presence of faulty intraventricular con- 
duction. 

An orihodiagrani showed a heart of hypeitcasive shape with a cardiothoracic ratio of 
O.Sl. It was possible to note the A-V dissociation during fluoroscopic study 

Course, The patient was examined again four months later (February, 1937) at 
which time he still complained of weakness and dyspnea. In addition, he stated that he 
had experienced two spells of sodden syncope, both following emotional upsets Conscious- 
ness vvas lost On each occasion for less than one minute. There were no convulsive 
inotemenfs and recovery was prompt and complete. 

An electrocardiogram taken on the second visit showed striking differences in the 
T-waies in both direct and indirect leads There bad been no precordial pain or 
paroxysmal dyspnea, nevertheless these changes were ascribed to a coronary occlusion 
which had occurred since the last exannaatjoa. The orihodiagram showed no essential 



changt. The urine jhowed a trace of albamin. Station of the tpecific gratify (l.OOS) 
and both h\-aiine and light granular catu. T7«c blood Uasjermann reaction »a» negatite, 
and the blood pretture reading tkaa increased, this time measuring 

The nett examination t\as made IS months later at the patient’s home (May ZO, 
1938). His interval history- indicated a steady doss-Dhill course. During the late ttinter 
and early spring months his spells of syncope haj increased in frequenc)'. They were of 
longer duniion, and convulsite tnitchiisgs were reported to have taken place during 
all the seizures. There was no incontinence of urine or feces. Members of the family 
who sMtnessed attacks stated that they were preceded by pallor. However, the onset of 
each attack was usually announced by the patient himself. Cyanosis followed the pallor, 
and the respirations became frequent, deep and noisy. In a minute convulsive twitchings 
of the extremities appeared, followed by return of consciousness. We were able during 
the next 24 hours to witness many of ibesc seizures. They v'aried in length from leu than 
a minute to over six minutes. During the eatly, shorter seizures the patient would recover 
and resume the conversation Electrocardiograms were continuously recorded. The next 
day the attacks were longer in duration, and consciousness returned more slowly. Finally, 
after an attack lasting six minutes, consciousness was not regained. During a lermina) 
coma, brief seizures continued until death nine and one-half hours later. Postmortem 
examination was not obtairuble. 

CUMCAL DiACSCfeis. A. Etiologic: Hypertension. .\rierio‘clerosis. B. Anatomic. 
Cardiac enlargement. Coronarj occlusion. Relative mitral insufficiency. C. Physiologic 
Heart block with Adams-Stokes seizures. D. Functional Classification; Claw 3. Th-ra* 
peutic Classification Class E. 

Discussion. The Adams-Stokes attacks »n this patient from the time 
of their onset 15 months before death appeared to have a direct relation- 
ship to emotional upsets. During the last 48 hours of life these attacks 
varied in duration from one-half minute to si.s minutes, becoming more 
prolonged and more frequent after the first 24 hours until the seizure that 
lasted over six minutes permanently eliminated consciousness. Until the 
last 24 hours of life, the patient was able to announce the beginning of 
ever>' attack, tthich always coincided with the disappearance of the radial 
pulse. Pallor followed, and the respirations became deep and roisj’. There 
were no convulsive movements noted at this time, although the muscles 
about the neck and face seemed to be tighter. The pallor continued, 
changing in lcj,s than a minute to cyanosis. When the pulse beats were 
felt, the patient’s face became purplish-red and convulsive movements 
occurred. Apnea followed the color change in the face. 

The scries of events observed in this patient during successive Adams- 
Stokes attacks is not fortuitous but dependent on a definite relationship 
between respiration and circulation that Formijne’” has observed In a 
scries of clinical and experimental studies. \Mth the onset of the attack. 
all blood flow ceases. Respirations continue, giving the blood stagnant in 
the lungs a chance to become more completely saturated with oxygen and 
to lose a great deal more of its carbon dioxide than ordinarily occurs. 
With recoverv-, the first substantial cardiac contraaion sends out this 
pooled, hyperventilated blood. Apnea results when it strikes the respirator)' 
center. ’Hie patient’s color undergoes a marked change with the arrival 
of blood rich in oxygen in the capilbries of the face, llie convulsive move- 
ments that follow at this point arise from the alkaline state of the blooJ, 
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since the hyperventilation received in the lungs during the cessation of 
circulations tvashed out an excess of carbon dioxide. 

A study of this patient’s electrocardiograms before the seizures suggested 
a coronary accident as the cause of the complete block. The attacks were 
preceded by the appearance in the tracing of occasional ventricular extra- 
systoles which became more frequent and then appeared in short runs of 
three or more, leading into the attack. A very rapid ventricular rhythm was 
seen during some of the periods of unconsciousness. During others, stand- 
still of the ventricles was observed. 

Treatmcnt 

The proper management of these attacks depends upon the electrocardio- 
graphic findings. Where ventricular standstill causes the cerebral anemia 
and syncope, the treatment consists of the intramuscular injection of 
to 1 cc. of a solution of epinephrine hydrochloride U.S.P. between attacks 
to stimulate the idioventricular center. While this drug is useful in pre- 
venting seizures, it should be administered with great care. Some observ- 
ers^*^ have successfully combined epinephrine tvith barium chloride. The 
latter drug increases the irritability of the area in the ventricle below 
the level of the block and makes it more susceptible to the action of the 
epinephrine. In the presence of complete standstill of the ventricles, the 
epinephrine should be given by intracardiac injection, inasmuch as 
action of the drug by any other route is unlikely during the period of 
cardiac standstill. Epinephrine tends to increase both auricular and ven- 
tricular rates in these instances. 

While a life-saving procedure in the presence of standstill, epinephrine 
may be actually harmful if the prefibrillary type of ventricular tachycardia 
or ventricular fibrillation are present (see Fig. 214). These abnormal 
rhythms are evidence enough of the irritability of the tissues. An accentua- 
tion of this state by the introduction of epinephrine is contraindicated, 
since it has been shown*”' to produce or prolong ventricular fibrilla- 
tion, which is likely to result in death. 

The use of ephedrine in complete heart block was first reported by 
Milier.2'* His patient had complete A-V dissodation but no Adams-Stokes 
seizures and showed increase in auricular and ventricular rate and a change 
m the shape of the P-waves and ventricular complexes following hypo- 
dermic inj'ection of 100 mg. (l^ grains). Stechcr’®^ reported favorably on 
ephedrine when used in a similar case having Adams-Stokes seizures fol- 
lowing ventricular standstill. The drug was given by mouth in 30 mg. 

grain) doses three times daily for one week and then 20 mg. (1/3 
grain) three times daily for two weeks. During this time there was 
complete relief from attacks. Cheer, Tung, and Bien*® found that patients 
mih complete heart block responded to ephedrine quite differently and 
suggested the administration of atropine to prevent the reflex stimulation 
of the vagus and the rise in blood pressure following ephedrine. The 
combination of these two drugs does not abolish the complete block. 
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Wedd recently reported a case of complete heart block resiiltinB from 
rheumatic infection in a woman 41 years old. Set eral Adams-Stokes seizures 
were observed and epinephrine was without effect. Following the injection 
of 2 mg. (1/30 grain) of atropine sulfate deep into the deltoid muscle, the 
heart began to beat normally, no further syncopal attacks occurred and 
the patient made an uneventful recovery. This observation is of great thera- 
peutic interest and points to the action of the vagus in cases of heart block 
following rheumatic fever. It agrees with the studies of Gross and Field 
who found minimal changes in the conduction system in rheumatic fever 
and concluded that vascular changes were more important than exuda- 
tive. Vagal release in these cases may increase the coronary flow. 

Poole and Wilkinson*'” have recently reported a case of complete heart 
block in a man of 72 where reversion to a normal rhythm occurred after 
administration of small doses of benzedrine sulfate (amphetamine sul- 
fate). Twelve hours after administration of the first dose of 10 mg. (I/d 
grain) by mouth, the pulse rose to 68 and there was improvement in the 
clinical status of the patient. When the drug was withheld, the block 
returned and it was again given with identical results. The dosage of 
amphetamine vas therefore maintained. These authors believe that the 
drug is superior to epinephrine and ephcdrine for this purpose. Ampheta- 
mine is closely related chemically to both ephedrine and epinephrine and 
possesses similar pharmacologic properties; so this action in heart block is 
not unexpected. 

The treatment carried out in the patient under discussion was as follows. 
When first seen, a capsule containing theophylline ethylene diamine 0.12 
Gm. (2 grains) and phenobarbita! 15 mg. (ji grain) was given after meals. 
When evidence of congestive failure appeared, he was completely digitalixcd 
and then maintained on 0.1 Gm. (Ij^ grains) of the uhole leaf daily. When 
the Adams-Stokes attacks appeared, the patient was given ephedrine hydro- 
chloride in 20 mg. (1/3 grain) doses every four hours by mouth. Later a 
hypodermic injection of 30 mg. grain) was given c%eiy’ two hours. 
\Ve were afraid of epinephrine injections because of the nature of the 
arrhythmia seen in the electrocardiograms during the seizures. 

Hypertensive Cardiovascular Disease Complicated oy Complete 
Heart Block a.\» Adasis-Stokes Seizures 

Case 80. Miss A. M , a retired school teacher of 76, was first seen on October 7, 
193* following a “spell” of unconsciousness. The patient had been in fair health until 
a week before when she suddenly becaine dizzy and lost consciousness. During the seizure 
there were convulsive moscinents. A similar attack occurred the day before admission 
10 the hospital. It irat followed by tomifingand some ser*e of fullness in the ehest. 

Physical EkaMivation. B P. 1 6S/78. Pulse 40. The heart was enlarged to percussion 
in all diameters, the left border reaching tS cm. to the left of the mid-sternal line. The 
lungs were clear, and the liter border was palpated two fingers’ breadth below the costal 
margin. All reflexes were normal. No edema was noted. 

Laboratory Data. The blood Wassermann reaction was negaiise. Blood count: 
hemoglobin 72 per cent (Sahli) j R.B.C. 3,650,000; W.B C. 8,200i Differential, 
neutrophiles 64 per cent, lymphocvtes 36 per cent. The urine showed specific gravity ot 
1.010, a heavy trace of albumin, no sugar and a few hyaline casts. Blood urea nitrogen- 
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IS nig. The roentgenogram of the chest showed the heart to be of the hypertensitc 
shape with widening in all diameters. 

CoURSF. On the first day of a two-weeks’ stay at the Woman’s College Hospital this 
patient had a typical Adaiiis-Stokes seizure. She gave warning of its approach during the 
taking of an electrocardiogram, consequently the whole seizure was recorded (see Figs. 
2\S and 216). 

Discussion. Following the Adams-Stokes seizure the patient was placed 
on barium chloride in 60 mg. (1 grain) doses after meals. There were no 
other attacks during her stay in the hospital. Six months later a follow-up 
note from her physician states that the medication had been continued 
with no recurrence of the seizures. I do not belieue, however, that her 
freedom from syncopal attacks came as a direct result of the therapy, since 
there is always a tendency for these attacks to cease spontaneously. They 
occur more frequently in some patients than in others, for example, in 
Case 79 the seizures were so frequent that they were not all recorded. 
Usually the remedy that is administered at the time of the spontaneous 
recovery gains an undeserved reputation that it loses in a few years. 
No specific drug for Adams-Stokes seizures has yet been found, and a 
multiplicity of remedies makes the therapy of this rare disease appear to 
the casual observer to be in a confused and unsettled state. 

Early experimental work showed that the salts of barium and calcium 
increased the irritability of cardiac muscle, and in 1923 barium chloride 
was first used clinically. Good reports appeared on all sides, and its 
action combined with adrenalin caused favorable comment. Starting 
with the report of Parsonnet and Hyman,”* who used tlie drug unsuccess- 
fully in eight cases of complete heart block with Adams-Stokes seizures, the 
tide has recently turned against barium chloride. 

Lueth-*® has advised the use of metrazol in complete heart block with 
the Adams-Stokes syndrome. In four of his cases two were greatly bene- 
fited, while in the other two it proved to be of little value. However, the 
drug has no untoward effects even when used over long periods, a fact 
which recommends it when other measures fail. Metrazol (cardiazol) is 
pentamethyicne tetrazol, a substance with camphor-like action, is soluble 
in water, withstands heat, and therefore can be safely and easily sterilized 
for subcutaneous injection. The hypodermic injection varies with the 
patient. Usually it is wise to start with small doses {yi to 1 cc. of a 10 per 
cent solution) subcutaneously and at the same time to administer the drug 
by mouth. Larger doses (5 to 7 cc. of a JO per cent solution) have recently 
been given intravenously in schizophrenia with few permanent effects on 
the heart. In the Adams-Stokes cases the beneficial action of the drug 
comes about through its stimulation of the vasomotor tone and respiration. 
The same action recommends its use in cases of circulatory collapse. 

Thyroid U.S.P. has been recommended for the prevention of Adams- 
Stokes seizures in doses of to 3 grains daily to increase the irritability and 
rate of the ventricles. 

It must be emphasized that complete heart block and Adams-Stokes 
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Pia J4J, -i jicrifs pf elcctromiliognmi of 3 white male of 66, luffering from hyiwr* 
lensne cardiovascular disease and angina. B.P. 210/100, heart moderately enlarged 
when first seen. On careful regulation of regime the clinical status showed no change 
during the next three years. The progress of his lesion is reflected in his electrocardio- 
grams. A Three standard leads taken at the time of hii first examination. Note marked 
left axis deviation and QRS-2. B. Lead 2 from a tracing made two months later. Note 
the transition from normal beat to bundle-branch block. There is alio a slight prolonga- 
tion of the P.R Intervals. No digitalis had been given. C. Two months later the bundle- 
branch block persists. D. Seven months later. A 2 : I heart block is present. The bundie- 
branch lesion is no longer in evidence. E. Six months later. The heart block is now 
complete. Tracings similar to this one were olitained over the course of the next two years. 
The patient died in February, 1940, mx months after the onset of congestive carduc 
failure. No Adams-Sfokes seizures appeared at any lime. 
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syndrome are not synonymous. Heart block may be present for many 
years without the occurrence of faintness, syncope, or convulsive seizures. 
This is well illustrated by the patient whose electrocardiogram appears 
in Fig. 145. 

Complete Heart Block Caused by Tumor Metastasis — Autopsy 

Case 81. C. E. F., a white male laborer of *S, was admitted to the Philadelphia 
General Hospital complaining of swelling of the Ugs. The onset was three jears before 
admission when some edema appeared at night, but the patient was able to work until 
6/21/37. At this time he deteloped precordial pain, increase in edema and cough. 

Physical examination showed BP. 120/80, an emphysematous chest full of moist 
crepitant rales. The liver was enlarged 3 cm. belosv the costal margin. There was no 
fluid in the abdomen. The fingers showed slight cluUjing, and the ankles pitting edema, 
moderate in degree. The heart was enlarged to the left. The apex beat was in the sixth 
interspace in the anterior axillary line, and a soft systolic murmur was present oser the 
apex. No thrills. Heart rate 60 to 70 and irregular. 

Lacoratorv Data. Electrocardiogram showeil tight axis deviation and complete 
heart block. The ventricular rate was more rapid than one svould expect m heart block 
f60 to 90). 

The roentgenogram showed cardiac enlargement and emphysematous lungs with 
diaphragmatic adhesions. 

Clinical Diagnosis. A. EtioJogic Arteriosclerosis. B. Anatomic Cardiac enlarge* 
ment. C. Physiologic: Heart block. Congestit'e failure. D. Functional Classification 
Class 3. Therapeutic Classification' Class E. 

Course. In spite of venesection, digitaliaation and other measures directed toward 
the relief of the symptoms of cardiac failure, the patienPs course was rapidly downhill, 
and he died two weeks after admission. 

Auiupsy resealed about 200 cc. of blood.tinged fluid in the pericardial cavity, The 
parietal pericardium showed no change, but the visceral layer was covered with tumor 
nodules extending into the myocardium (Fig 146A). The left auricle and the right 
ventricle were filled with a mass of tumor tissue (Fig. I46B), grayish-red in color. 
They were fairly firm, not friable and were attached by pedicles to the region of the 
septum, in plaps extending part way through the latter. There was extensive tumoi 
infiltration of the endocardium above the mitral ring, but the vahes were not invohed 
in the neoplastic process. The inferior vena cai-a was partially obstructed by large masses 
of tumor tissue in the right auricle. The coronary arteries were unchanged. 

Discussion, ^^etastatic tumor of the heart invading the septum and 
causing heart block is rare. It must always be thought of, however, m 
patients with a primary tumor growth in any region of the body and circu- 
latory symptoms of obscure etiology (Chapter 14). In this case the 
primary focus tvas thought to be a large ulcer in the stomach. It was im- 
possible to determine the exact type of tumor cell present; either epitlielial 
or lymphoid origin w'as suspected. 

PULSUS ALTERNANS 

H\pertensive Cardiovascular 'D tSbASE with Beginning Congestive 
Cardiac Failure — ^Pulsus Alternans 

Case 82. F. H., an Italian laborer of 64, was admitted to the Woman’s College 
Hospital on 7/4/33 complaining of increasing dyspnea and edema. He was examined 
in the cartliac clinic eight months prior to admission, at which time the blood pressure 
was found lo be 22Q/120. 
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Physical Examinattov. The left cardiac border extended to the midaxillary line. 
A systolic murmur was heard over the apex, and there was dulness to the right scapular 
angle with the absence of tactile fremitus and breath sounds. On admission the pulse rate 
was 120 with regular rhjlhm. Half the pnlse beats were found to come through at a 
blood pressure level of 200} at 190 the pulse rate suddenly doubled. The diastolic level 
was 120. The weakness of the alternate beats was not appreciated on pulse palpation. 
An electrocardiogram showed a left axis deviation and an inversion of T-1. 

Clinical Diagnosis. A. Etlologic Hypertension, ll Anatomic Cardiac enlargement. 
Relative mitral regurgitation. C. Physiologic Normal sinus rhythm. Pulsus alternans. 
D. Functional Classification. Clan 4 Therapeutic Classification Class E. 

Discussion. The detection of pulsus alternans in this patient confirmed 
the diagnosis of left ventricular failure and suggested a poor prognosis. 
The treatment consisted of bed rest, thoracentesis, venesection, and digitali- 
zation. On this regime the patient improved and mas edema-free by the 
end of the first week in the hospital. Two weeks after admission, however, 
he died suddenly during another seizure of paroxysmal nocturnal dyspnea 
or sudden left ventricular failure. Characteristic alteration of the pulse 
appeared at intervals during the last two weeks of life. 

Pulsus alternans can be demonstrated best by a graphic tracing of the 
radial pulse. However, whenever its presence is suspected, an attempt 
should be made to demonstrate it by the use of the sphygmomanometer. 
To do this, the cuff is inflated above the systolic level of the blood pressure. 
As the mercury column drops slowly, only one-half of the pulse beats will 
be heard coming through. As the mercury falls still further (range about 
5 to 15 mm.), a level will be reached where the pulse rate Is suddenly 
doubled. In other words, all the pulse beats will be heard at this second 
systolic level, 

Alternation has been attributed to the fact that the myocardium as a 
whole may fail to respond to each contraction impulse because of the 
presence of advanced myocardial disease. The refractory fibers are scattered 
through the whole heart and are sufficiently numerous in certain disease 
states for their absence to be detected when the strength of the pulse beat 
is recorded graphically. The difference at times may be appreciated by 
careful palpation of the radial pulse. Pulsus alternans may accompany 
hypertensive cardiovascular disease when there is beginning heart failure 
or it may appear following an acute coronary occlusion. Where very rapid 
cardiac rates accompany this phenomenon, tiie prognostic signiSicance is 
not the same; for a healthy heart in paroxysmal tachycardia or flutter may 
be so overloaded that rest of some of the fibers may be a protection mecha- 
nism necessary for survival. The prolongation of the refractory periods of 
some fibers causes alternation when seizures are prolonged. However, In 
these Instances pulsus alternans disappears as soon as the paroxysm is 
over, alternation in the iieiciit of tuc qrs complexes of the elec- 
trocardiogram IS NOT IDENTICAL xviTu PULSUS ALTERNANS. When mechani- 
cal alternation is not present in the pulse tracing or demonstrable in the mer- 
cury column of the sphygmomanometer, the electrocardiographic alterna- 
tion is of no clinical significance. 
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C’est rimagination qui gouverne le genre humain. Xapoleon 
Bonaparte (Bournetine, Ltje, II, 2). 

Many patients have “heart disease” that is wholly in their imagination. 
Considering the percentage of the modern population who possess the 
constitutional background for the development of a neurosis of some type, 
it is small wonder that present-day radio and newspaper agitation con- 
cerning the increase of heart disease turns attention in this direction. Not 
infrequently the presence of a harmless systolic murmur, discovered quite 
by accident, or the misinterpretation of an electrocardiogram or roentgeno- 
gram by a physician, is the starting point of years of invalidism. Many 
times the sudden death of a near relative from cardiac disease focuses the 
attention of the patient on the heart. Likewise, a person of the neurotic 
tjpe who learns of the presence of organic heart disease may at once 
develop symptoms out of proportion to the lesion. TTie symptoms of a 
cardiac neurosis will then be superimposed on those of a definite circulatory 
disease. 

On the other band, symptoms of heart disease often are present is 
patients who are not victims of fear or of psychoneurotic states. They 
are frequendy produced in individuals who are subjected to escessive 
exertion and loss of sleep over long periods of time. Among the Union 
forces during the Civil War this syndrome was first recognized and 
described by Da Costa as “the irritable heart of soldiers.” During the 
World War (1914-1918), Sir Thomas Lewis gave the name “effort syn- 
drome” to the condition, and recently American writers ha%'e suggested 
the more appropriate designation “neurodrculatorj’ asthenia.” The last 
term is to be preferred, since it does not contain any reference to the heart. 

NEUROCIRCULATORY ASTHENIA 

Neurocirculatory asthenia is a readily recognized syndrome, charac- 
terized by palpitation, dyspnea, easily produced exhaustion, and at times 
by chest pain following slight exertion. While common in soldiers, it is not 
infrequently met in ciA-ilian practice. It is most essenual to distinguish this 
condition, whenever possible, from the psychoneuroses presenting cardio- 
vascular symptoms. Some cases, howeser, may be encountered that show 
a combination of the elTort syndrome and the cardiac symptoms of a 
psychoneurotic nature. 

When a nation mobilizes, men from all walks of life and from all but 
410 



FUNCTIONAL HEART DISEASE 411 

the vital occupations are gathered together and subjected to the stress and 
strain of army life. Forced marches, drilling, varying degrees of mental 
trauma and loss of sleep are daily experiences. If these are long continued, 
circulatory symptoms develop, sooner in some than in others. Normally, 
following exertion, any untrained person shows breathlessness, rapid heart 
action, palpitation, vertigo, and faintness; even precordial pain may accom- 
pany extreme effort. Exhaustion and tremor often appear when activity 
ceases; and if the oxygen debt is great, breathlessness continues. These 
same sensations occur in men subjected to army routine and cannot at the 
start be considered abnormal. However, as time goes on, these symptoms 
arc produced by less than ordinary amounts of exertion. Consequently, 
while the symptoms are not abnormal, they are so easily produced we say 
the patient suffers from “effort syndrome” or “ncurocirculatory asthenia.” 

Lewis found that the group invalided home from the British expedi- 
tionary forces in 1915 because of this disability, was a mixed one."-® In it 
were included soldiers who showed no signs of actual heart disease but 
evidences of constitutional inferiority. Many were of the hyposthenic type 
with long, flat chests and family histones of psychoneurosis, epilepsy, or 
insanity. Others were from divisions at the from line where activity had 
been great and the sojourn Jong. Consequently e.xhaustion, loss of sleep, 
and continued strain were the precipitating factors. In another group, the 
symptoms of ncurocirculatory asthenia came on during convalescence from 
illnesses like tonsillitis, influenza, or pneumonia. Others showed previously 
unrecognized incipient tuberculosis, or other infections, while a few showed 
beginning heart involvement. All had the same symptoms but a wide 
range of etiologic facrors. Consequently the condition became very diffi- 
cult to analyze in a truly scientific manner. In the army treatment had 
to be prescribed for these patients as a class, while in civil life individual, 
and accordingly more successful, management is possible. 

Symptoms and Signs 

The breathlessness or dyspnea of ncurocirculatory asthenia is not 
present when the patient rests, but appears very quickly when slight 
exertion is attempted. It is probably of nervous origin, since the vital 
capacity of this group is only a little below normal. Excessive fatigue and 
exhaustion generally come on very quickly after slight exertion and are 
accompanied by tremor In many cases. These symptoms closely resemble 
those produced by hypoglycemia Wlowing violent e.xcrcise. Likewise, pain 
over the region of the heart and even hyperesthesia of the adjacent skin 
surfaces occur on slight exertion. The chest pain Is an important symptom 
and must be differentiated from the pain of angina. 

Palpitation, Dyspnea, and Fainting. Palpitation commonly attends 
slight exertion in effort syndrome and is generally caused by sinus tachy- 
cardia. Arrhythmias are rare, but extrasystoles occasionally are present. 
Fainting occurs in this group of cases, generally following slight trauma 
like the taking of blood from an arm vein. It is usually vasovagal in origin. 
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Examination of the heart shows little evidence of disease. The only 
abnormalities will be the tachycardia and the increased forcefulness of the 
heart beat. The cardiac rate is not uncommonly 85 per minute at rest, while 
higher rates are observed in patients who are ambulatory. After exercise, 
the pulse rates mount quickly in these cases and return very slowly to 
normal. The blood pressure varies. It is low in many patients at rest, 
but tends to show an exaggerated response to exercise. 

Incioesce 

Neurocirculatory asthenia is not uncommon in civilian practice. The 
stress and strain of life, overwork, exhaustion, and worry bring on the 
syndrome in many who have normal hearts. Women have been found to 
predominate in the cases studied bj’ Edwards and White.^* In a series of 
5000 consecutive private cases these observ'ers report a definite diagnosis 
of neurocirculatory asthenia in 13.7 per cent- The majority of their patients 
(85.8 per cent) were under 50 years of age- 

Twenty-five years ago, at the outbreak of the first World War, the symp- 
toms observed in the effort-syndrome group were thought to represent 
the early w’arnings of various disease stales. However, the years have 
passed, and hypertension and hyperthyroidism have not appeared in excess 
of the expected ratio in the groups that have been followed. With the 
world again at war, the number of cases will increase because the provoc- 
ative factors of fear, hunger, and exhaustion are certain to reappear. 
Recurrence of the symptoms in the same persons is not unlikely since the 
basic constitutional factors producing them still exist. 

Neurocirculatorj' asthenia occurs more often in individuals with perfectly 
normal hearts (65.2 per cent of White’s scries), but there is nothing to 
prevent its occurrence in those with heart disease (19.6 per cent of White’s 
series) who possess unstable neurotic personalities. In the latter group the 
signs of an organic cardiac lesion will be recognized, but the examiner uill 
be struck at once by the exaggerated character of the symptoms when 
viewed in the light of the amount of demonstrable cardiac damage. Rheu- 
matic heart disease is the type most likely to be complicated by neurocircu- 
latory asthenia. 

Management 

The management of the patient with true neurocirculatory asthenia is by 
no means easy. Hon ever, the earlier the condition is detected in army 
practice and proper treatment begun, the quicker will the soldier be able 
to return to full duty. Removal from the front line is usually in itself 
sufficient to produce some degree of improvement, particularly if rest is 
the first measure employed. Tension is relieved, better hygienic surround- 
ings prevail, and these factors at once favor convalescence. 

The first essential in treatment is to give the patient an honest state- 
ment of the exact status of his case. This takes lime. He must be shown 
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the result of the thorough physical examination, including electrocardio- 
gram and orthodiagram, and its significance explained. He roust be told 
that there is no evidence of heart disease, but that the annoying and 
incapacitating symptoms have appeared because he has shown a lack of 
training. Health, he must be made to realize, will be regained by a process 
of training, and exercise is in order, not bed rest. The type and duration 
should fit each case (Chapter 20). Individual care, while not possible in 
the army where the exercises are carried out in groups, is possible in 
civilian practice and leads to a quicker result than mass handling. 

Regime. The patient’s day should be planned with care and the 
program written out during the consultation. No deviations should be 
allowed. The number of hours of rest at night should be specified; coffee, 
tea, tobacco, and alcohol forbidden and the strenuous features of the daily 
work at first prohibited. The patient must realize the importance of start- 
ing treatment on a much curtailed schedule even though this attracts the 
attention of coworkers to him. At all costs he must be launched on an 
exercise allowance that he is capable of maintaining, and this can be 
gradually Increased according to the response shown at subsequent visits. 
Exercise is always prescribed in a precise manner, and amounts raised 
as tolerance is acquired. 

The general physical examination may reveal some foci of infection 
in teeth, tonsils, sinuses, or prostate. These should be evaluated (page 
440), and any other abnormality present should receive appropriate atten- 
tion. Tuberculous infection calls for special management. 

Use of Drugs. As far as compatible with good practice, drugs should 
be avoided, but if needed in the treatment of neurocirculatory asthenia, 
they should be directed toward the minor complicating symptoms like 
headache, constipation, etc. As far as the condition of neurocirculatory 
asthenia Itself is concerned, drugs arc of little value. The patient should 
be made to realize the cause of his condition, then the fewer drugs used m 
the treatment, the better. Digitalis accentuates the symptoms, particularly 
the palpitation, and should not be used. If secondary anemia is found, iron 
and the usual dietary measures may be prescribed at the start of treat- 
ment. 

Re-examination of the patient at intervals is justified to make sure 
chat the dfagnosi's origina//y advanced remains correct. Heart size follamng 
additions to the exercise prescription should be determined orthodiagraphi- 
cally, and the rctrocardiac space viewed on each occasion to rule out the 
presence of mitral stenosis which is often suspected because of the accentu- 
ated character of the first heart sound. On the occasion of one of the 
follow-up visits, a basal metabolism determination should be made to 
eliminate hyperthyroidism as a contributing factor. Routine observations 
of the blood pressure, temperature, weight, and cardiac rate are likewise 
valuable in directing treatment. 

Throughout the entire course of therapy, the greatest care should be 
taken to avoid cither saying or hinting that any of the symptoms that the 
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to expend to open a studio and to renew contacts with many friends in 
the hope of acquiring pupils, was far above her accustomed level. Con- 
sequently an untrained circulatory system was giving her notice of neglect 
of exercise that had attended long years at the piano. 

The result of the examination of the heart was explained in detail, 
and the normal roentgenogram and electrocardiogram were offered as 
additional evidence. She was advised to begin her work, on a smaller 
scale in a studio on the street level. Out-of-door exercise in the form of 
graded walks was prescribed. She was encouraged to seek relief from 
worry in a different home environment where she would not be alone in 
the evening. 

No cardiac medication was prescribed. A sodium-bromide mixture was 
given for the first two weeks. By the end of this time, definite Improvement 
was reported. The patient was seen at long intervals after this, and she 
stated that all cardiac symptoms were less evident and had ceased to 
annoy her at all when she was workingin the company of friends or attend- 
ing concerts. Considering this patient’s build and disposition, the back- 
ground for the reappearance of the symptoms of effort syndrome is ever 
present, so we cannot say she is cured. Insomnia, overwork, or worry 
might cause their return at any time. 

Neurocirculatory Asthenia — In'crease in Symptoms Under Medical 
Management— Reliep Following Adrenal Denervation 
(Presented sv Dr. Jaxies Leiixian) 

Case 84. Mr. J. M., age 21, admiited to the Woman’s College Hospital com- 
plaining of “rapid heart be.it” for the past eight months At limes the rate was so rapid 
that it uai Impossible to count. Precordial pam on slight exertion ts-as added to the 
picture a month later, and he was forced to ghe up his work as a grocery clerk. Upon 
advice of a physician he went to bed for three weeks and took digitalis. He was 
unimproved. After this he was given iodine for a period of two months. He gained 
some weight (six pounds) during this time but felt much «orse. He was weak, became 
exhausted on slight exertion, and the chest pain and rapidity of cardiac action were still 
present. 

Examination reiealed a well-uourished and well-deseloped adult male, vho was 
intelligent and highly co-operative. The pupils were equal, moderately dilated, and 
reacted to light and in accommodation. There was no exophthalmos The thyroid was 
slightly enlarged. The lungs were normal The heart was not enlarged, and there were 
no murmurs. The rhythm was regular, and the rate varied from 70 to 122 per minute. 
B.P, was 136/86. 

Laboratory Data. Several urinalyses were normal. Hemoglobin was 90 per cent 
(Sahli). R.B.C. 4,870,000} W.B C. 6,300, polj-morphonuclears 60 per cent; lympho- 
cytes 37 per cent, monocytes 2 per cent} eosinophilcs 1 per cent. Blood urea was 16, 
glucose 100, basal metabolic rate was plus four. 

Clinical Diagnosis. A Etiologlc Effort syndrome (neurocirculatorj- asthenia). 
B. Anatomic: No structural disease. C. Phyaologic: Normal sinus rh>thm D. Functional 
Classification: Class I. 

Discussion. This young man shots'ed a clinical picture that is typical 
of neurocirculalory asthenia. He was tall and slender, and there was 
marked lordosis. The response to slight exertion when he was first seen 
was exaggerated and consisted of tachyxardia, breathlessness, and chest 
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pain. Great variability of the heart rate was present at all times; a mere 
change in body position uas often sufiident to cause an elevation of the 
pulse rate of 50 beats a minute. Assodated with this were tremor, shakiness, 
dizziness, sweating, and excessive fatigue. We note that a determination of 
the blood sugar was normal. The fatigue on exertion was follot\ing by such 
a marked feeling of exhaustion that he was compelled to give up his job 
and go to bed, at which time all symptoms became much worse. Digitalis 
was certainly not indicated and it is not surprising that no improvement 
followed its administration. 

It is interesting to note that iodine was then given a therapeutic trial, 
no doubt with the thought in mind that the condition might, in spite of the 
normal basal metabolic rate, be due to ov'cractivity of the thyroid gland. 
There was a slight gam in weight, but the symptoms remained the same. 

Many times neurodrculalory asthenia may appear to simulate thyro- 
toxicosis, but closer inspection of the patient often reveals wide differences. 
It IS very noticeable at the start that the patient with hyperthyroidism is 
optimistic and complains very Utile, while the patient with ncurodrcula- 
tory asthenia is discouraged and constantly complains of many vague 
symptoms. The patient with thyroid overactivity is bold, ambitious, alert, 
and moves quickly, while the patient with neurocirculatory asthenia Is con* 
stantly exhausted and moves slowly. The appetite is normal or increased 
m thyroid disease, while in effort syndrome, It is poor. The skin in hyper- 
thyroidism is warm, moist, and pink and of unusually fine texture, W’hile 
in neurocirculatory asthenia cold moist (often cyanotic) extremities arc 
seen. Even the tachycardia differs in the two conditionsi-When caused by 
thyroid overaction, it is persistent and sustained, while in neurocirculatory 
asthenia it is variable. 

After many years of research Crile^®- ” has concluded that neuro- 
circulatory asthenia is a pathologic state in w'hich there is an excessive 
stimulation of the adrenal sympathetic system. He has attempted to reduce 
this adrenal overactivity by denervation of these glands. 

In our experience, adrenal denervation combined with denervation of 
the aortic plexus or resection of the splanchnic neives, has given gratifying 
results in a small, carefully selected series of cases. The operation is 
attended by little risk and to date there has been no mortality. 

This patient show'ed no result following prolonged medical treatment; 
consequently on 3/31/36 a left adrenal denervation and splanchnic resec- 
tion were performed. The right side was done 4/11/36. The convalescence 
was smooth except for some abdominal distention. The patient was dis- 
charged 14 days after the second operation. 

There w’as immediate improvement in the heart action; this was followed 
by a gain in weight and strength. Later the patient returned to school, at 
the same time working extra hours in the grocery store. 

On 12/29/36 a gain of 15 pounds xvas reported. The pulse was 76, B P. 
130/90. At the time of this visit he was attending school and working 
during w’cek-ends. There was no recurrence of rapid heart action. 
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The patient reported a gain of three additional pounds. The 
pulse was 80, B.P. 130/80. No symptoms. 

On 5/J3/39 the patient staled Aat he was working every day in an 
ofRce. There were no symptoms. Actmties had been gradually increased; 
in fact, he was able to play tennis occasionally. 

PSYCHONEUROSIS 

The beginning of health is to know the disease. Cervantes, 

Don Ouixote, Pt. 11, Ch. 60. 

Symptoms referable to the cardiac mechanism may develop in psycho- 
neuroses of any type. Those most frequently involved are the fatigue 
neuroses (neurasthenia) and the introspective neuroses (hypochondria). 
Anxiety states have cardiovascular symptoms which are apt to be built 
around chest pain or cardiac palpitation. Substitution neuroses (hysteria) 
or obsession states (psychasthenia) less often present cardiac problems. 

Etjolocv 

Psychoneurotic slates occur in patients with established heart disease as 
well as in normal individuals. The remark of a medical examiner concern- 
ing the presence of a heart "murmur” may first direct attention to the 
heart. The adventitious sound in question may be, and indeed often is, 
entirely functional, yet fixation is established and the patient is started on 
the road to invalidism. The road back, if there is one, is long and difficult. 
It is just as grave an error to diagnose heart disease on the basis of a 
functional murmur as it is to miss the diagnosis of an early organic lesion. 
Hasty decisions rendered in dispensary or office in regard to cardiac disease 
are unfortunately at the bottom of many of the cardiac psychoneuroses. 
Although the patient’s story may sound typical of neurosis, a careful and 
complete cardiac study should be made before an opinion is rendered. Snap 
judgment is always dangerous. 

The present-day tendency on the part of newspapers to acquaint the 
public with many facts concerning heart disease, commendable as it may 
be, is not without serious drawbacks. Too much attention often is paid 
to symptoms of httfe importance by a large group of potential psi-clio- 
neurodcs who are unable to sort the wheat from the chaff. The "hcalrh 
talk” many times serves to establish firmly the idea of heart trouble because 
the description always seems to fit. The sudden death of a near relative 
from heart disease may kindle fear and start the neurotic on the rounds 
of physicians’ offices. Pain caused by any thoracic or abdominal disorder 
and referred to the upper abdomen or chest may be the innocent cause of 
much needless alarm. Given the proper soil, a host of incidents is capable 
of establishing fixation on the cardiac apparatus. Often symptoms having 
their origin outside the heart may be responsible. Since the heart, of all 
organs in the body, commands the most attention, a fear of sudden death 
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arises when pain in the chest or any abnormality of cardiac rate or rhythm, 
probably in themselves inttocuous, force their way into conscious percep- 
tion. The fear of heart disease becomes deep-rooted and is difficult to 
dislodge. 


Diagnosis 

It is always well to allow the patient with a functional heart ailment 
to tell his own storj* in his own way without interruption. This privilege 
will contribute greatly to the diagnosis, since the psychoneurotlc Individual 
usually will describe a multiplicity of symptoms. If there is fixation on 
chest pain, the story the patient presents may often be the perfect descrip- 
tion of angina, acquired as a result of much travel in medical circles. Hon- 
e\er, when questioned, there will generally be some small detail of the 
account that will not fit the picture: the relationship of the pain to exertion. 
Its radiation, or the presence of precordial tenderness. 

Palpitation is a common cardiac complaint among psychoneurotics, 
sometimes dating back to a “scare” in childhood. The fear produced by 
the onginal acadent is at once recalled whenever palpitation occurs. Soon 
the patient becomes acutely conscious of the heart action and is quite 
convinced that serious organic heart disease is present. Advice delivered 
over the radio at this point is no help. The occurrence of premature beats 
or extrasystoles, while harmless, increases the introspection, and the psycho- 
neurosis becomes more deeply rooted. These patients may describe es’erj’ 
“skip” of the heart for a 2+-hour period (Case 69), a symptom in iisell 
quite suggestive of psychoneurosis. 

Other Symptoms, ll'bile precordial pain, tachycardia, and palpitation 
are most commonly complained of, any of the symptoms of cardiac disease 
may be presented as the chief complaint by a psychoneufotic individual. 
Dyspnea, even the nocturnal variety, may be described in addition to 
fainting, vertigo, coldness of hands and feet and a sense of suffocation. 
A thorough, deliberate, physical examination at -the start impresses the 
patient and will satisfy the examiner that organic heart disease is absent- 
It is important to avoid haste in this initial study in order that the slightest 
detail mil not be omitted, for the average psychoneurotlc patient is well 
informed concerning the procedures to be expected as part of a modem 
cardiovascular esaminatioru During the ooucse of auscultation the physician 
is closely watched; consequently it is wise not to pause too long in any 
area. If a systolic apical murmur is present in a rapid overactive heart, 
which often accompanies the psychoneurotic state, it is mse not to paj 
too much aliention to it. If the patient has previously been informed of ii« 
presence, he will usually tell the physician when this stage of the examina- 
tion is reached. It is best to defer answering questions concerning any of 
the signs elicited until the entire study has been finished. The importance 
of the systolic murmur can then be slated in. the summary’. 

Successful treatment of cardiac symptoms that are a part of a psycho- 
neurosis is difficult, and many times it will require the skilled services of a 
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psychiatrist. If the physician undertakes to treat one of these patients, he 
must realize at the start that it is a time-consuming procedure and if he 
does not have sufficient lime and interest, he should refer the patient to 
another physician. 

At the initial interview, the patient should be encouraged to tell his own 
story. Much can be accomplished in an atmosphere where hurry is not 
evident, if a sympathetic and encouraging attitude is adopted by the 
physician. Otherwise he is not likely to hear the whole story, and perti- 
nent details may be withheld. Let the patient have his say. Make no 
attempt to have the story related so as to follow a convenient form. Such 
a history may be useful for filing, but in the end it generally contains a 
conglomeration of facts that lead nowhere. In addition, many patients will 
hesitate to relate the whole story of an illness when they notice that every- 
thing is being taken down by the physician. 

When the historj’ and physical examination are finished, the physician 
should tell the pstient that he has cardiac sympcams, but chat the cause is 
evident and complete cure Is possible. It is obvious that a definite state- 
ment like this cannot be effecuve unless the full confidence of the patient 
has been gained by a careful and painstaking examination. 

Usually a search through the data will reveal the cause of the “heart 
attacks*’ in some emotional incident. Emphasizing this association and 
giving the patient the necessary encouragement successfully launches the 
“cure.” Similar incidents may then less readily provoke symptoms. Im- 
provement may be expected to follow in a few weeks. In all doubtful cases 
and in those where response is not evident in a reasonable time, the opinion 
of a psychiatrist should be obtained. 

ILLUSTRATIVE CASES 

Cardiac Psycho.neurosis Complicating Rheumatic Heart Disease 

Case 85. Miss A. M., a singir American clerk of 25, ^vas first seen in June, 1956. 
There was no prc\ lous rheumatic history or illness of any nature. On insurance examina- 
tion the month before, a heart murmur was discoicred and the patient was informed 
that she had “heart trouble.” Since then she de\ eloped dyspnea, palpitation, weakness, 
vertigo, insomnia, and a “catch” in her breathing (wghing respiration^. Sbe began to 
miss many days at work and -when taainined was contemplating resigning her position. 
She expressed the fear of sudden death. 

Physical Examination showed a blood pressure of 120/80, sery slight cardiac 
enlargement, a presystolic murmur and accentuated first sound over the region of the 
ape*. The electrocardiogram showed right axis deviation and notched P-waves in leads 
2 and 3. An orthodiagrain showed mitralization and slight congestion in the hilar regions 
on both sides. There were present soperfidal and deep tenderness in the left precordial 
area. 

Clinical Diagnosis. A. Etiologic- Rheumatic. Psjehonenrosis. B. Anatomic; Cardiac 
enlargement. Mitral stenosis. Mitral insufficiency. C. Physiologic’ Normal sinus rhythm. 

D. Punctional Classification' Class 1. 

Discussion. There is no doubt that this girl had a well-established 
mitral stenosis unrecognized until the time of the insurance examination. 
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When this fact was communicated to her, she at once associated It with 
sudden death. She was a hypersensitive, ner\'ous individual, already posses- 
sing the mechanism necessary for the development of a psychoneurosis. 
The statement of the insurance examiner was the precipitating factor. 
Some physicians are of the opinion that the diagnosis of psychoneurosis 
should be advanced only when the physical examination and laborator)’ 
studies are entirely negative. However, this is far from the case in many 
instances, as this patient shows. 

The physician who examined this girl mentioned the heart murmur and 
advised her to consult her own physician. To be sure his advice would be 
followed, he laid too much emphasis on the gravity of the situation as a 
whole. 

At the start of the treatment of an uncomplicated psychoneurosis an 
explanation of the symptoms experienced by the patient is easy, but the 
task becomes more difficult when there is a background of organic heart 
disease. It should, however, be attempted. The care necessary for the 
existing lesion should also be stated, and the good reserx'e strength of the 
heart muscle demonstrated. Most of these patients, when first seen, have 
been given digitalis, some in large doses. The withdrawal of this drug may 
be stressed to drive home the statement that the heart muscle, although 
damaged, has sufficient reserve which can be retained for many years. 

Schnur®®* has recently suggested as a therapeutic test for differentiating 
the symptoms of cardiac psychoneurosis from those of organic heart 
disease, the injection of novocaine intradermally at the affected site. The 
hyperalgesia, tenderness, and pain disappear at once. Often the symptoms 
of the psychoneuroiic state will be relieved by this procedure. Pain due to 
organic heart disease w’ill not be relieved by this method. 

Harmless arrhythmias many times may precipitate a cardiac neurosis. 
In instances where the arrhythmia appears following trauma, it may con- 
tinue to produce symptoms in spite of all therapeutic effort until a legal 
settlement has been made. The patient whose history appears in Case 69 
showed improvement following small doses of quinidine sulfate, a sedative 
mixture, and increase in the prescription of out-of-door exercise. 

In some patients over 40 years of age, the precordial pain that attends 
frequently recurring premature beats may be misinterpreted as the angina! 
type. The patient may hear of this, in which event it serves to augment the 
symptoms of the ps>choncurosis. 

These patients should be completely examined at the start and all tests 
made. A large dose of reassurance should then be administered, and at 
subsequent visits the patient should be adxnsed and educated. Repetition 
of an entire physical examination, or special examinations in these cases 
at too frequent intervals, seiv'es to make the patient suspect he was not 
told the truth at first. Opinions rendered must be positive to be of value. 
Advice at the end of the interview' “to take things eas}*” wastes the time 
spent before this remark, for the patient usually cannot link this advice 
with the previous statement that he has a perfectly normal heart. 
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Cardiac Psvcuoneurosis During the Course or Coronary Disease 

Case 86. G. C., a Hebrew tailor of 54, nas first seen in January, 19J4. Three months 
before he had an attack of sesere chest pain nhich was prosed on electrocardiographic 
study to be caused by a posterior coronary occlusion. He remained in good condition 
clinically, and the laboratory studies pointed to progress m the healing of the area of 
infarction. Ho«e\cr, his complaints were multiple pain in the left shoulder, recurring 
transient pains over the precordium, insomnia, vertigo, epigastric and substernal “burn- 
ing,” and fear of sudden death. 

Physical examination showed BP. 120/80, no cardne enlargement, a soft sjstolic 
apical murmur. There were areas of superficial and deep tenderness over the precordium. 

Clinical Diagnosis. A. Etiologic* Arteriosclerosis. Psjchoneurosis. B Anatomic No 
cardiac enlargemwif. Coronary sclerosis. &rdcac infarction. C. Phjsiologic: Anginal 
syndrome. D. Functional Classification Class 5. Therapeutic Classification C. 

Discussion. The coranarj' occlusion affected an area of cardiac rausde 
in this patient, producing an infarction which healed satisfactorily. This 
event had a marked effect on the nervous system, precipitating a typical 
psychoneurosis which was the cause of the prolongation of the symptoms. 
In the presence of a serious organic lesion of this nature, many physicians 
are hesitant in considering any of the symptoms that may be subsequently 
presented as functional, when the initial findings point conclusively to a 
serious heart disorder. However, all the pains in the chest complained of 
by this patient could not have been due to small occlusions. At least fre- 
quent electrocardiograms did not show them. Neither could wc assume that 
these atypical pains were anginal. They did not respond to nitroglycerine 
on all occasions, and associated with them we had to consider the man’s 
personality, race, and the presence of areas of hyperalgesia and deep 
tenderness over the precordium. 

The first problem here was to discuss the situation frankly with the 
patient and his family and write down a graded system of increased activ- 
ities with the aim of dislodging the patient from bed where he had been 
invalided for loo long a period. His pains were not made worse by the 
end of the first week on the new program. Consequently his allowance was 
increased during the second week. At the end of this period, his condition 
continued to improve so he was allowed to return to his shop in a super- 
visory capacity beside the cash register. After this bis complaints were few. 
His medication consisted of a capsule containing IS mg. grain) of 
phenobarbital and 0.2 Gm. (3 grains) of theophylline ethylene diamine 
after meals. 

Cardiac Psycnovcunosis and Conofnital Hfart Disease 

Case 87. Mrs. C. A, a housewife of JO, was first seen in December, 1933, when she 
complained of precordial distress, weakness, vertigo, and insomnia. She was cinotionally 
unstable, wept easily, and profusely at ifie slightest provocation. The family history was 
*usg«tive. The only child, a daughter of ten, was an imbecile. The patient stated 
that she had alivajs been weak, because of heart disease at birth. She was not a “blue 
baby,” but the family physician told her mother that she had a “leaking heart.” 

Physical txamination showed slight cardiac enlargement, a systolic thrill in the 
third left interspace, accompanied by a high-pitched systolic murmur The fingers were 
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not clubbed, and no other defect* were noted on physical examination. The electroarJio- 
gram showed high aoltage of the QRS groups. 

Discussion. Cardiac psychoncurosis when associated with organic heart 
disease will usually be found complicating coronary', rheumatic, or hyper- 
tensive types, since these are the most prevalent. It is rarely seen com- 
bined with congenital heart disease because of the infrequency of con- 
genital defects in the cases seen in practice. 

This patient was a typical psychoncurotic individual. The idea of heart 
disease became firmly fixed in her mind at an early age. In consequence 
she aluays led a sheltered, secluded life, at school and at home. Her 
mother presented a similar problem in neurosis and was treated for the 
combination which causes most practitioners to seek shelter: essential 
hypertension, chronic arthritis, and mucous colitis. The patient took little 
or no exercise. She was carried up the stairs as a child and always lived 
in a first floor apartment during married life. Obesity de\ eloped in later 
years, and this accentuated the dyspnea that appeared on slight exertion. 
The psychoncurosis was so deep-seated that the usual measures over a 
considerable period were ineffectual in bringing any measure of relief. The 
signs of her lesion were so typical, and the family historj’, appearance, 
and actions, so characteristic of the superimposed psychoneurotic state, 
that this patient was used for clinic demonstration on frequent occasions. 
The last time she was shown, the complaints of weakness, malaise, and 
slight fever failed to attract the attention of the clinician. When the patient 
failed to reappear for the next examination, our social worker traced her 
to the ward of another hospital. The diagnosis of subacute bacterial endo- 
carditis had been established by positive blood culture.* 

The lesson to be learned here is never to neglect to follow up the new 
symptoms that appear even though the diagnosis of psychoncurosis has 
been previously established. It is also important not to oserlook the pos- 
sibility of the more common complications that attend the cardiac lesion. 

*.4utopsr finding I.ai'ge (uncompltcated) inienentrlcular septal defect containing; 
the \egetitions typical of sobacute bacterial endocarditis. (Courtesy of Dr. George C. 
Griffith ) 
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Up to this point ive have constdered the main features and the manage- 
ment of various etiologic types of heart disease (page 60). The majority 
of the remaining conditions will be rarely encountered by the practitioner, 
and our present knowledge of the other types is still far from complete. 
Consequently brief descriptions of this miscellaneous group that includes 
the influence of anemia, neoplasms, pulmonary disease, hypotension, other 
infections, and toxic agents on the heart, although entirely unrelated, will 
be grouped for convenience m this chapter. Since most of the cases where 
cardiac trauma is suspected are seen with the surgeon, the discussion of 
this subject has been placed in Chapter 17. 

AiVE.XfIA 

In the presence of severe anemia, any changes observed in the heart on 
physical examination should be interpreted with care, for when the hemo* 
globin falls below 50 per cent, symptoms closely simulating heart disease 
may appear. The circulation time is decreased in anemia, while the cardiac 
output and the minute volume show an increase. These changes may be 
regarded as safety mechanisms to bring the amount of oxygen transported 
to the tissues nearer the normal level. 

The heart muscle in anemia is fiabby and shows the familiar “tiger” 
markings, chiefly in the left ventricle (Fig. 147). Of 23 cases of Addisonian 
anemia reported by Cabot,^^ hypertrophy and dilatation were observed 
at necropsy in 22, which agrees with other reports that an increase in 
heart size is present in advanced anemic states (chlorosis, secondary 
anemia, primary pernicious anemia). Cardiac enlargement has also been 
observed following the experimental production of anemia in animals. 

Symptoms 

The symptoms induced by anemia are breathlessness, vertigo, palpita- 
tion, weakness, and at times anginal pain on exertion. Likewise a lessening 
of the blood supply to the legs, particularly if some degree of sclerosis 
already exists, may produce intermittent claudication. The cause of both 
types of pain is muscle anoxemia. Cabot reported three cases of typical 
angina associated with pernicious anemia in patients who, at autopsy, 
showed no coronaty change. In each instance the pain was produced by 
exertion and relieved by rest. If advanced coronary disease is absent, 
complete relief of the angina is possible in these cases following intensive 
treatment of the anemia and improv'craent in the blood count. 
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StCKS 

In advanced anemia, cardiac enlargement may be evident on percussion. 
The heart sounds are usually weak. Systolic murmurs arc often present 
in the region of the apc-t and at the base, and their quality dilTcrs in no 
respect from those murmurs heard in patients who have actual valvular 
disease. The murmur at the apex is considered to be secondary to a rela- 
tive dilatation of the mitral ring with the production of mitral regurgitation. 



Fic. 147. “Tiger motiling” in anemia. 

Dilatation of the aorta and pulmonarj’ artery may be accompanied by 
murmurs in these areas. In severe cases, diastolic murmurs have been 
described. Consequently considerable care must be taken in anemic Indi- 
viduals to avoid making the diagnosis of heart disease, since the murmurs 
of anemia may simulate mitral stenosis. Advanced untreated anemia ma> 
ultimately cause congestive manifestations, as Cabot’s scries of autopsled 
cases ha%c demonstrated. However, where breaks in compensation have 
occurred, pre-existing heart disease of another type has usually been the 
cause, the anemia merely adding the final load that precipitates cardiac 
failure. 
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When asphyxial blood is perfused through the coronary arteries, it pro- 
duces changes in the electrocardiogram similar to those seen when a 
coronar}'^ vessel is clamped. Such evidence suggests that the changes 
brought about by anemia may be confused with those that arise secondary 
to a coronary occlusion. In these instances it has been suggested that the 
change in the RS-T interval in anemia is caused by a high concentration of 
locally produced metabolites. 


hflANACEMENT 

When the anemia is controlled, all cardiac signs and symptoms may 
disappear. The heart size, if determined by accurate methods, will be 
found to be smaller. The various murmurs may no longer be heard, and 
the anginal pam is no longer experienced. Even in the presence of coronary 
disease, improvement in the blood picture may often sufficiently raise the 
threshold to pain on ordinary e-xertion. Re-examination of a number of 
patients efficiently treated for progressive pernicious anemia, after the 
blood count is normal, reveals only the signs of cardiovascular disease that 
one would expect to encounter in any similar group of patients at the same 
age period. 


PULMONARY HEART DISEASE 
(Cor Pulmonale) 

Increase of pressure in the systemic circulation is followed sooner or 
later by hypertrophy of the left ventricle, and hypertensive heart disease 
follows. If the pressure in the pulmonary circulation is increased, either 
suddenly by a large pulmonary embolism or failure of the left ventricle, 
or more gradually by mitral disease or chronic pulmonary fibrosis, we 
speak of the resulting condition as cor pulmonale or pulmonary heart 
disease. 


Acute Cor PuLMONAti; 

ETIOLOGY 

The sudden right ventricular strain and dilatation that follows a large 
pulmonary embolus has been designated acute cor pulmonale by RfcGmo 
and White.*^° Death in Case 29 was hastened by the rupture of an aortic 
aneurysm into the pulmonary artery and the sudden increase in the pres- 
sure In the lesser circulation. Venous thrombosis following operative pro- 
cedures has been shown to be the most common source of the emboli 
causing acute cor pulmonale. 

SYMPTOMS AND SIGNS 

The production of acute cor pulmonale requires the blocking of at least 
60 per cent of the pulmonar)' arterial circulation. The symptoms are 
sudden in onset and consist of severe chest pain and dyspnea; these are 
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usually quickly followed by signs of shock. Death very often occurs sud- 
denly after a massive occlusion of one of the main branches of the pul- 
monarj- artery, while after a less extensive obstruction, survival may be 
attended by signs of right-sided cardiac failure. Cardiac size may in- 
crease, particularly to the right, and venous engorgement may appear. 
Electrocardiographic alterations resembling those produced by acute 
coronary occlusion may be observ'ed, but, unlike thoac produced by 
coronar)' accidents, the changes brought about by pulmonary embolism 
usually fade in a few days as balance is restored (sec Fig. 251). 

The management of acute cor pulmonale has been included under the 
cardiac emergencies (page 509). 

Chromc Cor Pulmoxaie 

The gradual replacement of lung areas by scar tissue and the ohliteralion 
of many branches of the pulmonary artery produces In some cases an 
interference with the blood flow. Consequently a strain is placed upon the 
right ventricle and in time hypertrophy develops, and later a right-sided 
heart failure may appear. 


ETtOLOeV 

Chronic cor pulmonale may be secondary to a number of diseases ol 
the lung. Emphysema, tuberculosis, and pneumoconiosis commonly pro- 
duce it, hile primar}' pulmonar}' endarteritis obliterans (Ayerza’s disease), 
a rare condition, is invariably accompanied by the signs of chronic pul- 
monary heart disease. Chest deformities may place a strain on the right 
ventricle, while metastatic carcinomatous infiltration of pulmonarj’ arteri- 
oles may produce the same effect in some cases. 

Chronic cor pulmonale may develop at any age. Since the lesions most 
apt to initiate the process occur in older people, most of the instances 
encountered clinically fall in these groups, Primar>’ pulmonarj’ arteritis, 
however, often occurs in younger patients. 

Enlargement of the right ventricle, dilatation of the pulmonary arteo'- 
and an increase in size of the right auricle arc the main pathologic changes 
that occur in the heart. Elevated pressure in the pulmonarj- circuit may 
also lead to atheroma of these vessels. This condition, however, must not 
be conluscd uith the change that tabes place In the endothelium in casts 
of pulmonary endarteritis obliterans. 

SYMPTOMS 

The symptoms of chronic cor pulmonale are tliose of the underliing 
pulmonary disease in addition to the symptoms that result from strain 
and failure of the right side of the heart. Dyspnea, cyanosis, hcmoptjsn, 
clubbing of the fingers and toes may be secondary to the pulmonar) 
disease. Polycythemia often appears. The signs and symptoms that dir<^ 
attention to the heart are venous enfmrgement, the typical cardiac sil- 
houette (sec Fig. USA), the accentuation of the pulmonic second sound. 
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and at times a pulmonic systolic murmur. Extreme cyanosis (“black 
cardiacs”) accompanies advanced degrees of pulmonary sclerosis that may 
occur in some cases of chronic cor pulmonale. Arrhythmias do not very 
often complicate the picture. 


DIAGNOSIS 

A bedside demonstration of right ventricular enlargement is dilHcuIt in 
these patients owing to the low diaphragm and the emphysema. The right 
ventricle, moreover, faces anteriorly, and changes in its size tend to produce 
alterations that are not appreciated by percussion. The electrocardiogram 
in pulmonary heart disease shows a right axis deviation (see Fig. 148B) 
and for this reason is valuable in diagnosis. 

The problem of differentiating between symptoms of pulmonary origin 
and those caused by cardiac insufhciency often arises. Additional labora- 
tory tests may be valuable in helping the clinician out of this difficulty. 
The most useful of these are the measurement of the venous pressure and 
the arm to lung time (ether method) and the lung to tongue time (decholin 
method minus the ether time).’” Abnormal circulatory measurements 
point to myocardial failure. 

In contrast to acute cor pulmonale, the chronic form may show a slow 
progression over a number of years. Resistance to pneumonia is generally 
poor, consequently this disease takes a heavy toll, particularly among old 
people. Circulatory failure is also a common cause of death and is apt to 
follow a chronic course. The prognosis in most cases depends upon the 
nature of the underlying pulmonary or cardiac lesion. 

MANAGEMENT 

The general plan of management is based upon the nature of the dis- 
turbance giving rise to the cor pulmonale. When heart failure appears, the 
usual measures are employed, including rest, digitalis, and diuretics 
(page 74). If cyanosis deepens, oxygen is useful (page 98). 

A further discussion of the effect of asthma on the heart and the treat- 
ment of asthma complicating heart disease will be found in Chapter 16. 

ILLUSTRATIVE CASE 

Chronic Pulmonary Heart Disease (Cor Pulmonale) Secondary 
TO Bronchial Asthma or Long Duration 

Case 88. E. W., a salesman of 43, was first seen in August, 1938 complaining of 
shortness of breath and cough. Frequent attacks of asthma following respiratory infec- 
tions had been present since childhood. Cough was continuous for the past ten years 
increasing in severity during the winter. Dyspnea was marked. 

Physical examination showed cyanosis and emphysema. The heart sounds were 
distant and regular. Rate 100. No murmurs were heard BP. 110/80. The liver was 
palpable and tender a few centimeters below the right costal margin. Slight ankle edema 

Laboratory Data. The electrocardiogram showed a right axis deviation (Fig. 148B). 
The roentgenogram showed cardiac enlargement and an increase in the region of tlie 
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monale. The presence of right-sided heart failure was indicated by the 
cyanosis, engorged jugulars, large liver, and peripheral edema. The roent- 
genogram and the electrocardiogram completed the picture. 

The precipitating cause of the failure was not evident from the history. 
It may have followed the most recent upper respiratory infection. Treat- 
ment was directed toward the cardiac failure, and bed rest and digitalis 
were prescribed. Digitalization was accomplished In one week, but the 
cough continued. Ammonium chloride in I.O Gm. (IS grains) doses was 
given every four hours, and codeine sulfate 30 rag. gram) was useful 
on a few occasions at night. During the second week much relief was 
obtained from two intravenous injections of mcrcupurm (2 cc.) at five-day 
inter\’als, although at the time they were ^ven no edema was evident. 

The patient %vas allowed to be out of bed at the end of the second 
week. Digitalis maintenance dosage was continued, and at the beginning 
of the third week he was referred for study of his bronchial asthma 
(page 462). Since he was local agent for a steamship company, he ^as 
advised to seek transfer to a branch office in the south uhere better climatic 
conditions were known to prevail. 

TUMORS 

Tumors of the heart and pericardium are very rarely the cause of 
cardiovascular symptoms. All too often they are discovered by the patholo- 
gist when the possibility of their presence was not even considered by 
the clinician. On reviewing the rather extensive literature on the sub- 
ject, we note that every kind of tumor may involve both heart and 
pericardium. Secondary metastatic growths arc much more common and 
can invade the heart from almost any location in the body. Primary 
growth, both benign and malignant types, likewise have been reported. 

Types 

Primary Growths. About 80 per cent of all primary tumors that invade 
the heart are benign myomas, while the malignant tumors are nearly 
always sarcomas. The benign tumors have been known to arise from the 
auricles (usually the left) and interauricular septum; and the malignant 
tumors, while also showing predilection for the auricles as a site of origin, 
are usually found on the right side. Tlic reason is unknown.**^ Many of 
the tumors are pedunculated (see Fig. 146) and fill the heart cavity from 
which they take their origin. Some hav'e been found to break off and act 
as ball valves. Others may invade and replace the myocardial structures 
or may involve the pericardium and compress the heart. The conduction 
system may also be affected and heart block produced (see Case 81). 

Secondary involvement of the heart by a malignant growth may 
occur as part of a widespread dissemination or by e.xtension from a 
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neighboring organ. The tumor cells generally reach the heart by way of 
the blood stream, the lymphatic channels playing a much less important 
role. Carcinomatous metastases to the heart are more common than sar- 
comatous, but both occur. 

Metastatic growths may arise from any part of the heart, but the 
right side is more often and more extensively involved than the left. The 
activity of the heart often prevents metastatic growths. Later, if these 
processes do gain a foothold, their growth is slow, and the heart may 
compensate for either invasion or compression for a long time. When 
cardiac failure does occur in the absence of a satisfactory etiologic explana- 
tion, particularly if a malignant process has been previously demonstrateil 
in any organ of the body, the possibility of tumor of the heart or pericar- 
dium should be kept in mind. 

ILLUSTRATIVE CASES 

Cardiac Cojipression and Failure Followikc Metastat'c Tumor 
Infiltration — Autopsy 

Case 89. G. W , a Polish-.^mencan mechanic of $1, admitted (o the Philadelphia 
General Hospital on Noiember 9, t9}$, complaining of rough, hoaneness, d)'spnea and 
swelling of the feet. 

History. Sjmptoms appeared four weeks prior to admission when the rough, that 
had been present for 20 )ears, became more severe and was followed by peninmg 
hoarseness. Shortness of breath was noted about this time, increasing to orthopnea on 
admission. Edema of the feet at night was present four weeks before entr)'. On admiaion 
this had advanced to the loner sacral region. Past medical, family and social histories 
were negative. 

Physical examination. A thin cyanotic white male. B.P. 94/60. Veins of the neck 
engorged as well as the veins of the axilla and anterior chest wall. Trachea in the 
mldline. Chest emphjsematous. Dulness to percussion over both lung bases. Coarse, 
musical inspiratory rales heard over both sides Left cardiac border 1+0 cm. to the left 
of the midstenial line in the sixth mlerspacc. Heart sounds weak and distant. Ko murmurs. 
Khythm regular Liver edge at umbilicus- Pitting edema of the loner extremities. 

Laboratory Dvta All urine examinations were negative. Kahn negative. Blood 
count hemoglobin 78 per cent (Sahli) ^ R.6C. 4,200,000, WB.C. 7,2D0j differential 
normal. Sputum negative for tubercle bacilli. 

The electrocaidiogram (Fig. I49B) showed diminution of the amplitude of the QRS 
complexes. 

Bronchoscopic examinations showed paralysis of the left vocal cord, extrinsic in type. 
There was no evidence of malignancy in the bronchial tree. 

Roentgen examinations' (Fig. 149A) (A) the initial study showed a dilated and 
etilatged heart and fluid in both long bas^ (B) three weeks later showed a smaller 
heart, less pulmonary congestion, and a large pulmonary conus. (C) taken six weeks 
later showed a diffuse haziness over the Jeft lower hemithorax. The left cardiac border 
was blurred with considerable dense fuzziness about the left hilum. Roentgen-ray diag- 
nosis hfediastinal adenopathy, most likclr malignant, displacing the heart. 

Clinical Diagnosis. A. Etiologic hletastaric tumor. Cardiac compression (f). 
B. Anatomic Cardiac enlargement. C Phvaologic. Congestive failure due to cardiar 
compression. Norma! sinus rhjlhiD. D. FancCional Classification: Class 4. Therapeutic 
Classification : Class E. 
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Auropsy. Ostia and raises unchanged. Upper sections of the myocardium were densely 
infiltrated by tumor. The whole thoracic canty seemed to be crowded by a large tumor 
mass. The layers of the pericardium were sn\olved by the growth and could not be 
separated. The tumor was nodular, yellowtsh-white in color and very firm in consistency. 
The large vessels of the mediastinum were patent. The microscopic sections showed the 
invasion of the myocardial structure by the tumor cells. There was a primary carcinoma 
of the lung with metastasis to regional lymph nodes and liver as well as the extensions 
to the pericardium and myocardium. 


Discussion. The increasing dyspnea, weakness, and cough complained 
of by the patient centered all attention on the cardiovascular system, and 





Fic. 149. A. Roentgen studies. J. November 14, 19J8. 2. December 7, 193S. 3. Janu- 
ary 2, 1939. For explanation see text. (Courtesy X-Ray Department, Philadelphia 
General Hospital.) B. The electrocardiogram. Note decreased \oltage of the QRS 
groups and depression of S-T internals in leads 2 and 3. 

he was admitted to the hospital as a case of cardiac decompensation. 
Further study, however, revealed no cause for the failure. Finally the 
aphonia and the nodule observed on the left border of the roentgenogram 
in the region of the pulmonary artery in the absence of mitral disease 
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shifted attention from the heart. A neoplasm was suspected, but from the 
data available its primary' location and exact nature remained obscure. 

In carcinoma of the lung, the possibility of cardiac and pericardial 
invasion must not be overlooked. In a recent study of 1082 cases of malig- 
nant disease coming to autopsy, Scott and Garvin®^^ reported metastasis 
to the heart and pericardium in 118 or 10.9 per cent. Carcinoma of the 
bronchus and breast made up 48 per cent of these cases. In this patient the 
growth extended from the bronchus and completely encased the heart. 
Invasion of the cardiac structures next took place, and practically no 
mtocardium remained (Fig. ISO), It is remarkable how the residual 
amount of cardiac structure was capable of sustaining life in this patient 
for so long a time. Interference with diastolic filling finally caused death. 

Rarely the invasion of the heart by a metastatic tumor growth may 
involve the conduction system and attract attention to the heart (see 
Case 81). Although few cases of tumor of the heart are diagnosed cor- 
realy prior to autopsy, the condition should at least be suspected in the 
presence of unexplained cardiac failure or heart block, significant altera- 
tions in the roentgenogram, collections of hemorrhagic fluid in the pleural 
or pericardial cavities, or any other cardiac abnormality in a patient 
recently treated for a malignant process anywhere in the body, but par- 
ticularly m the lung or breast. 

Metastatic Growth ix Right Auricle and Ventricle from Sarcoma 
OF the K.s'ee — Autopsy 

Case $0. M, M., a negreis of 60, eniemi the Philadelphia General Hospital com- 
plaining of pain in the left leg for fite >ear$. For the pait four years she had lo<t all 
motion in the limb, and for the past Ino months had notiml a hard lump on the osier 
aspect of the left kneej the lump had groun npldly just prior to admission. No other 
ssmpcoms were present 

Physical Exasun atiov. BP. 140/90. Rhsthm re^lar, rate rapid. No mormurs- 
Brcaih sounds were harsh at the right base and a few scattered rales were present. A firm 
hard mass adherent to the underhing structures was present just abo\e the left knee. 

Laboratory Data. Wassermann negathe. Foerngenogram : size of the hean shadow 
was increased with prominence of the pulmonar) conus. No evidence of meustasis 5n the 
lungs. Roentgenogram of the leg showed a circular mass in the soft tissues of the loner 
quarter of the left femur. Posterior lo the femur in the soft tissues were seteral den«e 
irregular shadows. 

The urine on several occasions was negative and the blood count was normal. 

.Autopsy. The right auricular appendage contained a growth, a long tail of vshtch 
descended as far as the anterior cusp of the valve. The upper and outer portions of the 
right ventricle were involved in a large mass of growth which extended Into the 
cardiac chamber in the form of polvpoid masses The lungs showed metastatic sarcoma 

Discussion. Infiltration of the right auricle and ventricle occurred in 
this patient, and no symptoms Avere present to direct attention to the 
heart. The only findings were a slight increase in heart size and increase 
in the prominence of the pulmonarj' conus in the roentgen picture. 

The tendency of sarcomatous growths to infiltrate the heart walls and 
encroach upon the cavity of the heart by the formation of polypoid 
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shifted attention from the heart. A neoplasm was suspected, but from the 
data available its primarj" location and exact nature remained obscure. 

In carcinoma of the lung, the possibility of cardiac and pericardial 
invasion must not be overlooked. In a recent study of 1082 cases of malig- 
nant disease coming to autopsy, Scott and Garvin^®^ reported metastasis 
to the heart and pericardium in 118 or 10.9 per cent. Carcinoma of the 
bronchus and breast made up 48 per cent of these cases. In this patient the 
growth extended from the bronchus and completely encased the heart. 
Invasion of the cardiac structures next took place, and practically no 
myocardium remained (Fig. 150). It is remarkable how the residual 
amount of cardiac structure was capable of sustaining life in this patient 
for so long a time. Interference with diastolic filling finally caused death. 

Rarely the invasion of the heart by a metastatic tumor growth may 
involve the conduction system and attract attention to the heart (see 
Case 81). Although few cases of tumor of the heart are diagnosed cor- 
rectly prior to autopsy, the condition should at least be suspected in the 
presence of une.xplained cardiac failure or heart block, significant altera- 
tions in the roentgenogram, collections of hemorrhagic fluid in the pleural 
or pericardial cavities, or any other cardiac abnormality in a patient 
recently treated for a malignant process anytvhere in the body, but par- 
ticularly in the lung or breast. 

Metastatic Growth in Right Auricle and Ventricle trom Sarco.ma 
or THE Knee — Autopsy 

Case 90. M. M , a of £0, entered ihe Fhibdclpfiia General Horpltal com- 

plaining of pain in the left leg for lite }ears. For the past four jean she had lost all 
motion in the limb, and for the past tno months had noticed a hard lump on the outer 
aspect of the left knee, the lump had grown rapidly just prior to admission. No other 
symptoms were present. 

Physical Examivatiov. BP. MO/90. Khyihm regular, rate rapid. No murmurs. 
Breath sounds were hatsh at the tight base and a few scattered riles were present. A firm 
hard mass adherent to the underlying structures was present just abote the left knee. 

Laboratory Data. Wassermann negatvxe. Roetitgenogram: site of the heart shadow 
was increased with prominence of the pulmonary conus. No esidence of metastasis in the 
lungs. Roentgenogram of the leg showed a circular mass in the soft tissues of the lower 
quarter of the left femur. Posterior to ihe femur in the soft tissues were several den«c 
irregular shadows. 

The urine on seieral occasions was negative and the hlooti count was normal 

.'VUTorSY. The right .lurlcolar appendage contained a growth, a long tail of which 
descended as far as the anterior cusp of the valve. The upper and outer portions of the 
right ventricle were involved in a lai^ mass of growth which extended into the 
cardiac chamber m the form of polypoid masses. The lungs showed metastatic sarcoma. 

Discussion. Infiltration of the right auricle and ventricle occurred in 
this patient, and no symptoms were present to direct auention to the 
heart. The only findings were a slight increase in heart size and increase 
in the prominence of the pulmonary conus in the roentgen picture. 

The tendency of sarcomatous growths to infiltrate the heart walls and 
encroach upon the cavity of the heart by the formation of polypoid 
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growths is seen in this case (Fig. ISl). The heart valves were not inv'olved, 
although very rare cases have been reported where tumor cells grow upon 
the valves, simulating subacute bacterial endocarditis. 

A 



Fic. 151. A. Tumor growth in right auncular appendage. B. Invasion of wall of right 
ventricle. A small poljpoiti growth extended into the right ventricular chamber. 


HYPOTENSION 

So often patients are seen who complam only of “low blood pressure.” 
When questioned further, the fact is usually brought to light that symp- 
toms began when the diagnosis was made by a physician at the time of a 
check up for life insurance or an examination for some trivial ailment. 
Complaints of a varied nature are laid at the door of low blood pressure, 
and a great deal of medicine is consumed in attempts to elevate It to a 
respectable level. Many times there is a tendency to lose sight of the fact 
that low blood pressure is after all not a disease. In most instances it is 
harmless unless mis-statements concerning its importance become firmly 
fi-xed in the imagination. Every physician sees many robust and healthy 
patients who have systolic pressures of lOO mm. of mercury or less. 
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Symptoms and Signs 

On the other hand, individuals of the asthenic type may be encountered 
in clinic and private practice who complain of weakness, vertigo, headache, 
palpitation, and vague digestive-tract disturbances. They, too, may’ blame 
their “low’ blood pressure” for every symptom, but again we cannot regard 
the matter as definitely proved; for the lou’ blood pressure may' be just as 
much a part of the picture as the visceroptOiis or the small heart. There 
IS no reason to believe that the low blood pressure per se accounts for all 
the complaints, and no reason to treat this group as “essential hypotension.” 

Etiology 

Hypotension may’ be secondary to a number of important conditions. 
For example, we meet it quite often during the course of acute infectious 
diseases. Certain chronic conditions like tuberculosis are also accompanied 
by arterial hypotension. The blood pressure in these instances falls in 
proportion to the severity of the disease, and usually results from the loss 
of vasomotor tone that accompanies the toxemia. The reduction of the 
blood volume in “shock” produces a low arterial pressure. Myocardial 
injuries following acute occlusion of the coronary’ branches are commonly 
associated with hypotension. Various types of endocrine gland disturbances 
are routinely accompanied by low’ blood pressure (myxedema, Addison’s 
disease), while certain drugs like the nitrite group are capable of pro- 
ducing a sudden lowering of the systemic pressure. 

Orthostatic Hypotension. There is an interesting, although uncom- 
mon, condition charaaerized by sudden fall in the blood pressure w’hen 
the patient assumes the erect position; this may be followed by vertigo, 
faintness, and at times collapse. I refer to the syndrome, orthostatic 
hypotension. Many' times patients suffering from this condition will show 
a decrease m the systolic blood pressure amounting to as much as 50 mm. 
of mercury’ when they stand. There is no compensatory increase in the 
pulse rate, and there is a similar failure of the compensatory’ mechanism 
of vasoconstriction which results in an inadequate cerebral blood flow. 
Many normal individuals occasionally experience a sensation of faintness 
if they suddenly stand erect, particularly after a hot bath, but this lack 
of complete circulatory adjustment is not uncommon and should not be 
diagnosed orthostatic hypotension. It differs from orthostatic hypotension 
m that the circulation makes some attempt to meet the situation. The 
heart rate increases, the blood pressure rises at first as the arterioles con- 
strict, but the effort is neither suffident nor sustained, consequently vertigo 
and faintness follow the {all in pressure. Orthostatic hypotension is caused 
by a definite impairment in function of the sympathetic nervous system, 
while the faulty circulatory adjustment to the erect posture may occur at 
some time or another in nearly every* normal indi\idual. It is most often 
observed during convalescence from acute infectious diseases. 
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Treatment 

The treatment of hypotension consists of appropriate measures directed 
toward the cause of the symptoms. The patient who has occasional vertigo 
due to a faulty adjustment to postural changes w'ill be little benefited in 
the long run by continuous dosing with preparations containing drugs of 
the vasoconstrictor type. Measures should be adopted to prevent the pool- 
ing of the blood on the venous side and to increase the return to the right 
auricle. If we follow Nature's suggestion and place the patient in the hori- 
zontal position when abnormal sensations arc experienced, improvement 
is prompt and complete. For prophylaxis, an elastic abdominal belt and 
stockings of the same material are beneficial. During convalescence from 
acute infectious disease and other prolonged illnesses, graded exercise and 
massage arc of value. 

Ephcdrine and Benzedrine in Orthostatic Hypotension. Relief may 
be obtained from drugs that have a vasocontrictor effect. The members of 
this group that have proved most efficient arc ephedrine and benzedrine. 
Epbcdrine may be given in 25 to 40 mg. doses by mouth every three or 
four hours, but it must be kept in mind that insomnia is a common unto- 
ward effect that follows large doses of this drug. Benzedrine in doses of 20 
mg. at sufficient inten.'als during the day to give continuous relief is better 
for routine use, but here, too, insomnia is often complained of by the 
patient. 

Allen and Magee- emphasize the importance of an individual program 
of administration of ephedrine in these cases. TJiey show that the drop in 
the blood pressure when the patient assumes the upright position after 
use of large doses of these drugs is the same. However, the level of the 
blood pressure after the drug has been taken is higher, and this accounts 
for the improvement in the sympioms since the low levels that interfere 
with cerebral flow are not reached. Therefore, success in the management 
of these rare cases lies in keeping the blood pressure at a higher level 
continuously so that when the fall occurs with the change in position, the 
low level will be above the pewnt where symptoms ordinarily occur. 

The tbeatsjea'T of seconmkv tiyPOTEKsma is directed toward the main 
disease. The hypotension of shock, for example, will respond when meas- 
ures are taken to restore the volume of the circulating blood, while in 
Addison’s disease, improvement in the blood pressure accompanies the 
administration of the hormone from the adrenal cortex. 

THE HEART IN INFECTIONS 

Infections that cause serious alterations in the cardiovascular system are 
acute and subacute bacterial endocarditis, rheumatism and syphilis. The 
remainder are much less important from a cardiac standpoint, rarely pro- 
ducing any serious invasion of the heart. Many times the circulatory 
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disturbances that arc obsen'cd during the course of acute infectious dis- 
eases are brought about by failure of the peripheral vascular apparatus. 

Quite often the effect of fever on the cardiac structure cannot be distin- 
guished from that of the to.xins of micro-organisms. The cloudy swcllinc 
of the heart muscle obsen-cd by the pathologist, as well as the more 
advanced changes that are characicihted by cellular infiltration, may inter- 
fere «ith mjocardial function. Wlten these alterations produced by the 
infectious process affect the blood supply to the myocardium, more impor- 
tant disturbances often result. Toxic substances produced by bacteria! 
growth may also attach the conduction system, and heart block may sud- 
denly appear during tlic course of the infection. Thc>c changes are usually 
functional and temporary and disappear as the acute infectious proctNS 
subsides. 

As a rule, \s hen the course of the acute infection is a short one, the hcan 
is able to perform efficiently, and few additional symptoms appear. If, 
however, the infection is severe, or if it is prolonged, signs of congestive 
failure may complicate the picture at any time (page 194). When these 
signs arc accompanied by a feeble, rapid pulse, a falling blood pressure, 
increase in the heart size and disturbances in rhythm, tve may suspect a 
failing mvocarclium. 'I'acfijcardia out of proportion to the height of the 
fever, particularly if accompanied by cyanosis, is an early sign that usually 
directs attention to the circulatory apparatus during the course of an acute 
infection. In pneumonia and other pulmonary diseases, cyanosis U not in 
Itself a reliable guide, but if at any time it is accompanied by falling blotxl 
pressure, increasing venous pressure, and diminution of the pulmonic 
second sound, a right-sided heart failure should be suspected. The symp- 
toms on the other hand that suggest peripheral circulatory failure are 
weakness, pallor, falling blood pressure, decreasing pulse pressure, tachy- 
cardia, and faint heart sounds. 

.Murmurs .appc.iring during the course of acute infections arc usually 
caused by temporary miocardial weakness, which permits a rcla.xation of 
the mitral fine and mitral regurgitation. This functional systolic murmur 
heard over tlic region of tlie cardiac apes many limes disappears during 
convalescence from the infection. Rarely arc these murmurs asst>ciated 
with actual disease of the hcan valve, unless the disease is of the rheumatic 
tv pe. 

TacATMcaT 

An accurate evaluation of tbe role of the peripheral circulation and of 
the hcan Itself in the production of the symptoms should precede treat- 
ment. Often this may not be pwsiblc, when symptoms of cardiac and v aso- 
motnr failure suggest tlic presence of Imth mechanisms. 

Caffeine administered in the form of caffeine with sodium benzoate in 
0.5 Gm. OYt grains) doses is a useful remedy in emergencies. It may be 
given intravenously, but the inicction should be made very slowly and 
the druc should be well diluted. Direct stimulation of the medullary cen- 
ters produced by caffeine raises the blood pressure and improves vascular 
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tone. It also acts directly on the heart muscle, strengthening the systolic 
contraction, and may increase the cardiac output. A favorable influence 
may likewise be exerted on the coronary flow. The untoward effects consist 
of mental excitement and insomnia that are produced in some patients and 
in the Increase in the heart rate. If the tachycardia is marked, this may de- 
crease diastolic relaxation and result in diminished cardiac output. The fre- 
quency of the administration of the drug should always depend on the 
effect it produces and the clinical picture of the patient. 

Strychnine has lost ground in recent years In the treatment of diseases 
of the cardiovascular system. In the opinion of many, the drug is worth- 
less unless used hypodermically in large doses that closely approximate 
the toxic limit. In single doses of 0.002 Gm. (1/30 grain) to 0.004 Gm. 
(1/15 grain) it increases nerve irntability which may in emergencies 
result m an increase in the tone of the blood vessels. 

Epinephrine hydrochloride injected intravenously in doses of 0.6 to 
1.0 cc. causes increased peripheral vasoconstriction, and this action can 
usually be relied upon. Intramuscular injections are not as efficient 
because of the vasoconstriction produced at the site of injection. The action 
of epinephrine should be a continuous one in peripheral circulatory failure, 
hence it is best given combined with 500 cc. of physiologic saline or the 
same volume of 5 per cent glucose by slow intravenous drip (2 cc. per 
minute). Epinephrine acts directly on the vasomotor nerve terminals to 
produce its constricting effect and through a similar action on the sympa- 
thetics to stimulate the heart. It should be given with great care in cases 
where the blood volume has been greatly reduced. By increasing the vaso- 
constriction already produced in these instances, it reduces still further 
the cardiac output by interfering with the return flow of blood to the 
heart, and, as Eggleston has pointed out,®** in this manner aggravates the 
condition for which the drug was given. 

Ephedrine and Posterior Pituitary. Both ephedrine and solution of 
posterior pituitary produce vasoconstriction but are not as certain in their 
action as epinephrine. Administration of ephedrine sulfate in doses of 0.03 
Gm. (-^^ grain) may be attended by excessive nervousness and insomnia, 
while pituitary extract in repealed doses may be followed by a loss of 
vasoconstrictor tone and a fall in blood pressure. 

Digitalis and strophanthin should not be given in cases where the 
peripheral signs predominate. Even when frank cardiac failure occurs 
during the course of the infection, digitalis usually has little effect. 

Camphor and the substances possessing a camphor-like action, such as 
cardiazol, are of little t'alue. There may be some stimulation of respiration 
or a slight reflex effect may occur from irritation at the site of injection, 
but both actions are transient and weak. 

In all acute infections, preventive measures are more valuable than the 
remedies above described. Good nursing, proper rest, a well-balanced diet, 
sufficient fluid intake, and if cyanosis appears, oxygen by nasal catheter 
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or tent (page 98) are important in this respect. Injections of 50 cc. of a 
50 per cent glucose solution arc helpful. When excessive fluid has been lost, 
the glucose can be given in larger quantities (500 to 1000 cc.) of physio 
logic saline. Blood transfusions under these circumstances arc beneficial. 
Great care, however, should always be used to avoid overloading of the 
circulation by the injection of too large amounts of fluid. When in doubt, 
determination of the venous pressure by the direct method (page 54) may 
be valuable. 


DIPHTHERIA 

Both the success in the prevention of this disease and the prompt use of 
sufficient antitoxin when it does occur make cardiac sequelae rare occur- 
rences today Severe, untreated diphtheria, however, attacks the myo- 
cardium, and sudden death in these cases is not unknown. The diphtheria 
toxin causes necrosis of the heart muscle cells and the specialized tissues 
of the conduction sjstem. Arrhxnhmias, produced by inv’asion of the 
conduction system, furnish clinical evidence of the presence of this destruc- 
tive process. Marked degrees of either auriculo-vcntricular heart block 
(page 593 ) or sinus arrest (page 615) may suddenly appear. In addition to 
the usual clinical signs of heart invoKement aboxe described, a gallop 
rh>’thm may be heard on auscultation, furnishing suggestive evidence of 
prolongation of the conduction time and the toxic slate of the myocardium. 
An electrocardiographic study is valuable in rev'ealing the extent of the 
damage and is generally positive in many more cases of diphtheria than 
the clinical findings indicate. When A-V heart block or bundle-branch block 
are present in this disease, the prognosis is most serious. 

Diphtheria toxin may severely damage other structures that contribute 
to the efficiencj' of cardiac action, and this burden may be added to the 
myocardial injury. For e.xample, paralysis of the vagus and splanchnic 
nerves may augment the tachycardia and add the element of peripheral 
circulaioiy' failure to the picture. 

If the patient survives, complete healing of the damage produced by the 
toxin of the diphtheria bacillus in all of these areas is the rule. Chronic 
heart disease does not result from diphtheria. Complete heart block, if 
present, does not persist, and if this conduction defect is found in later life, 
it cannot be xiewed as the result of diphtheria in childhood. 

Early and adequate treatment by antitoxin is the best therapy for the 
heart In diphtheria. In view of the type of damage that has been described, 
a convalescent period of at least three weeks is essential. When cardiac 
damage is extensive in the severe cases, small injections of glucose are 
invaluable. The additional measures are the same as are employed vhen 
cardiac imoKement follows any infection. 

SCARLET FEVER 

There is a great deal of difference of opinion regarding the production 
of an endocardial lesion by the streptococcus that has been shown to 
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stand in an etlologic relationship to scarlet fever. The earlier cardiac signs 
may be associated with the effect of a soluble toxin, but close inspection 
shows that these are all analogous to the changes that occur when rheu- 
matic fever follows an attack of acute tonsillitis. Even articular manifesta- 
tions may be associated with scarlatinal infection, although these are milder, 
arc associated with less effusion, and tend to involve smaller joints. The 
valvular involvement that is described as scarlatinal is identical with rheu- 
matic endocarditis. Similar electrocardiographic alterations are produced. 
Consequently the bulk of present day evidence points to the fact that 
scarlet fever is merely the activating agent. The patient quite often has a 
rheumatic constitution and a positive family history. 

I observed a similar response following erysipelas involving the face and 
scalp in a child of seven. Two weeks after the initial infection subsided 
leaving the boy as bald as an onion a typical attack of rheumatic fever 
with joint manifestations developed. A mitral lesion was discovered a month 
later. During the course of the intervening years, the development of mitral 
stenosis has been followed. The last examination, 20 years after the attack 
of erysipelas, showed mitral stenosis and mitral insufficiency with consid- 
erable cardiac enlargement. 


INFLUENZA 

Although many symptoms of a cardiovascular nature are frequently 
observed following influenza, uc cannot say that this disease causes any 
permanent damage. A cardiac e.tamination at the height of the disease will 
reveal the usual changes associated with any other febrile disorder, with 
the exception, perhaps, of the relative bradycardia. During the course of 
influenza, other arrhythmias such as premature contractions and marked 
sinus irregularities, arc not infrequent. The pathology in this disease is 
obscure, However, if structural alterations do occur, as some observers 
claim, they completely disappear following convalescence. 

The postinfluenzal symptoms arc usually shortness of breath, precordial 
distress, palpitation, w'cakness, and exhaustion. All appear on slight exer- 
tion and may be regarded in most instances as manifestations of neuro- 
circuiatory asthenia (page 410). 

PNEUXrONIA 

The pneumococcus infection does not in itself cause serious heart involve- 
ment, unless the endocardium is attacked (page 185), or suppurative peri- 
carditis develops following extension of tlic process from the lung (page 
171). Pneumonia may prove to be a most serious complication in the 
presence of advanced heart disease. The cardiac failure occurring late in 
the course of this disease usually shows a poor response to the usual 
measures. Routine digitalization of all pneumonia cases is not recom- 
mended. However, the use of the drug in the presence of auricular flutter, 
auricular fibrillation or congestive failure is indicated. As a rule, water, 
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sugar, salt, and oi}gen are the most u^efu! remedies in the treatment of 
the circulator}* collapse in pneumonia. 

TUBERCULOSIS 

The effect of tuberculosis on the heart mav be considered from many 
angles. The tubercle bacillus itself only rarely attacks the heart. When it 
does, the pericardium, and myocardium are invaded by direct extension 
from a neighboring focus or as a part of a general miliaiy* involvement. In 
the course of the latter process, the endocardium may be seen to contain 
small tubercles of the miliar}* tjpe at autopsy. They are net*er important 
clinically. Hower*er, the pericardial process may heal in some cases nith 
the subsequent deposition of calaum and by its constriction produce gra\e 
interference with diastolic filling (page 182). 

In some cases an active tuberculous infection may produce alterations 
in either rate or rh}Thm of the heart that will attract attention of the 
patient toward the cardiac mechanism (case 6+). Xeurocirculatory asthenia 
not uncommonly accompanies tuberculosis. 

Alterations in the lungs during the course of the disease may in some 
cases place a strain on the right side of the heart, and the symptoms of 
chronic cor pulmonale may be ob$eA*ed (page 426). In other instances, a 
sudden pneumothorax may produce pain suggestive of coronar}* occlusion. 
If the mediastinal structures are displaced in advanced phthisis by adhc* 
sions. a variety of confusing cardiac signs appear. 

Tuberculoais of the lungs is not evidence against the diagnosis of organic 
heart disease However, because of the bed rest usually prescribed for the 
tuberculous patient, congestive failure seldom appears. Pulmonarj* tuber- 
culosis often complicates congenital stenosis of the pulmonar)* vah e (page 
j 46) as a result of inadequate circulation in the lungs. Likewise in engorge- 
ment of the teasels of the lung that is seen in mitral stenosis, pulmonar}* 
tuberculosis is rare but has been observed. 

The treatment of active tuberculosis of the pericardium and the heart 
has been discussed elsewhere (page 175). 

FOCAL INFECTIOX 

The concept that infection in the teeth, tonsils, sinuses, gallbladder, 
cervix or gastro-intcstinal tract is responsible for a \ariety of diseases has 
gained headway in recent years. Afthough we possess no entirefy satisfac- 
lor}' criteria for determining the presence or absence of infection in many 
of these localities, the teeth and tonsils seem to bear the brunt of the 
attack of the focal infection enthusiasts. Consequent!}' many unnecessai}* 
operations have been performed that are not without danger in patients 
who have heart disease. Bacteria gain entrance into the blood stream at 
times following these procedures and in some cases a fatal endocarditis 
results (page 197). 

All the diseases of unknown ctiolog}* that affect the heart have at one 
time or another been blamed on the tonsils. Reimann and Havens^’® point 
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out that one-third of all surgical operations performed In a group of 
nearlp 40,000 cases were tonsillectomies. The extraction of diseased tonsils 
prevents the recurrence of quinsy and acute tonsillitis and may decrease 
the frequency of attacks of acute rheumatic fever. However, we must 
remember that this procedure does not offer to al! patients a guarantee 
against the occurrence of rheumatic infection and subsequent heart dis- 
ease. Many studies of groups of tonsillectomized children that have been 
made by Kaiser”® and others* reveal no great decrease in the incidence of 
rheumatic heart disease following operation when compared to control 
groups. In view of the number of tonsillectomies performed today, if this 
were the solution of the problem of rheumatic infection, the incidence of 
this disease by this time ought to show a decided decrease. Such is not 
the case. On the other hand, tonsillectomy itself may be followed by a 
number of serious complications. By no means the least important of 
these is a violent flare-up of a smoldering rheumatic state. 

It is unfortunate that the ividc acceptance of the attractive theory of 
focal infection has elevated it in the minds of many to the position of a 
proved fact. I believe that the treatment of heart disease by the eradication 
of these foci should always be governed by the circumstances In each case 
For example, pain, tenderness, swelling, and lymph-node involvement 
speak for the presence of infection in a tooth, and its removal should be 
considered. Roentgen films alone should not decide the Issue for they are 
often unreliable in these cases. Similarly, only tonsils that show a per- 
sistent redness accompanied by injection of the anterior pillars, painful 
swallowing, enlarged regional lymph nodes and systemic evidence of infec- 
tion should be considered diseased, and their removal recommended. I do 
not believe that either the size of the tonsils or the cheesy material 
expressed from their crypts should be accepted as adequate evidence for 
a mandatory tonsillectomy. As a matter of fact, the debris that we so 
often demonstrate in the tonsillar crypts is harmless. When treatment is 
begun for the patient’s condition as a whole, the lymphoid tissue in the 
pharynx and throat that previously suggested the presence of infection 
may take on a quite different appearance. Needless to say, surgical treat- 
ment of all foci of infection should be delayed until a complete survey of 
the patient has been made. Surgical attacks on accessible foci in cardiac 
cases should never be recommended unless the evidence in each case 
leaves little doubt as to the presence of infection. Prophylactic tonsil- 
lectomies are not justified. The same rule should apply with respect to the 
teeth. It still remains to be proved that any primary disease of the heart 
is the direct result of infection in the teeth. 
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THE HEART IN PREGNANCY 

In the managemcni of the cardiac patient during pregnant)’, many 
situations arc encountered that demand a thorough knowledge of the diag- 
nosis and prognosis of heart disease. Numerous questions arc likewise asked 
by patients contemplating marriage that call for an appraisal of the circu- 
latory status and an estimation of the probable effect of the additional 
burden of pregnancy. Certain roles of practice may be adopted in applying 
our knowledge of heart disease to these special situations. These may be 
better understood if the fundamental principles upon which they are based 
arc first briefly discussed. 


THE PROBLE.M 

During pregnancy the heart has more work to do. This is not the result 
of any single factor, but is brought about by the many pliysiologlc altera- 
tions that take place as gestation advances. To begin with, the gain in 
weight accompanying pregnane)' places an e.xtra demand on the circula- 
tion. Moreover, since this gain 1$ also a local one, the postural alterations 
produced may have a tendency m some Individuals to add an extra burden 
during the course of pregnancy. Too much significance, however, should 
not be placed on this single factor of inctcased body weight as a cause of 
heart strain, for Jensen has cited four cases from literature where improve- 
ment in the circulation took place at the time of fetal death and not follow- 
ing delivery.*’'* 

Aside from the patient’s increase in treight, the continued advance in 
uterine size with its increasing vascularity is an additional factor that adds 
to the work of the heart. From this standpoint, as Bunvcll has pointed 
out,^* pregnancy increases the cardiac burden by the development of wide 
communicating channels in the uterine wall in the manner of an arterio- 
venous fistula. 

Successive pregnancies probably have no permanent effect on the r*as- 
cular bed itself. There is nothing to prove that a “toxin” is produced to 
activate changes in this area or to produce even a temporar)’ vasocon- 
strictor effect that may increase the cardiac load. 

With elevation of the basal metabolic rate, extra work is placed on the 
heart; in fact, the operation of total thyroid ablation was planned to 
decrease the metabolism and improve the circulation by decreasing the 
cardiac load. In pregnancy the thyroid gland enlarges, and it is natural 
to suppose that an increase in the work of the heart takes place and 
accompanies the increase that is observed in the basal metabolic rate. 

412 
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Recent studies confirm the fact that the circulating blood volume is 
increased during pregnancy. Although Uierc is some difference in tlie 
figures obtained by the use of the various gas and dye methods, the increase 
in some cases has been found to be as high as 40 per cent. Consequently, 
again we have proof of an increase in the cardiac load. 

Clinical and laboratory studies indicate that the normal heart ade- 
quately meets these demands placed upon it during pregnancy. A slight 
Increase in the blood pressure, particularly the diastolic, balances the 
increased peripheral resistance, the pulse rate quickens, and the minute 
volume increases, while the circulation time remains unchanged. 

EXAMINATION OF THE HEART 


If we apply the ordinary methods of examination to the heart in preg- 
nancy to detect what changes, if any, take place, the result is interesting 
and will lead us into a great deal of 


speculation. 

Change in Size of Heart. In the 
first place, the medical pendulum 
seems to be unwilling to come to 
rest In regard to the question of the 
presence or absence of cardiac hy- 
pertrophy. However, much depends 
on our conception of the word “hy- 
pertrophy.” The heart does inaease 
in size, but this is entirely within the 
limits that would be expected when 
viewed in the light of the increase 
in body weight. The heart under the 
fiuoroscope appears larger; in fact, 
the actual measurements are often 
increased. It must be realized, how- 
ever, that as pregnancy continues 



Fic. \Si. Alteration in cardiac position 
as pregnancy advances. Dotted line indi- 
cates heart’s position at third month. The 
solid line shoots position tno sseeks prior 
to term. 


the heart is elevated and perhaps ro- 
tated by the high position of the diaphragm, under which circumstance 
accurate determination of the cardiac size becomes difficult (Fig. 1S2). The 


cardiac shape may in some patients be considerably altered by these 


changes and present the appearance of mnralization (page 37). 

Change in Position of Heart. This shift in the position of the heart 
may be reflected in the change in the electrical axis of the electrocardio- 
gram, which must not be viewed as evidence in favor of hypertrophy. In 
pregnancy there is a tendency for an inversion of the P-wave and T-wave 
to occur in the third lead, and’ Pardee has called attention to a deep 
Q-wave in the same lead that may accompany a normal pregnancy (Fig. 
153). All these changes in the electrocardiogram may be explained on the 
basis of the change in cardiac position. 
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Appearance of Murmurs. The most common finding in the obstcixicai 
depanmeni that causes the patient to be referred for cardiac stud)- is the 
presence of a murmur. Since this physical sign continues to be so in- 
timately Jinked with Jjcart disease in the minds of most phtsician#, further 
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special study of these patiems is requested. During pregnancy a ssstoiic 
murmur over the pulmonary area should cause no alarm, h is prcxluced 
m man) instances by the shift in cardiac position that is due to the steady 
elevation of the diaphracm. It is usually loudest in rccumbcnc)', and may 
almost disappear when the patient is in the erect position. This pulmonaty 
ssstoiic murmur appears after the fourth month of pregnancy. At times 
these funaional sxstolic murmurs may be heard o\cr the uholc rte- 
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cordium, but they are usually loudest in the second interspace to the left of 
the sternum. Functional diastolic murmurs have been described, but I have 
not heard them. The pulmonic second sound may be accentuated during 
pregnancy because of the change in cardiac position that serves to advance 
the valve nearer the chest wall where its sound is more clearly heard. 
Before a diagnosis of heart disease is made during pregnancy, these physi- 
ologic alterations should be kept in mind. Examination of the heart during 
pregnancy is not easy since enlargement of the breasts makes percussion 
and auscultation more difficult. 

Other Diagnostic Signs and Symptoms. To confuse the picture 
further, other reliable diagnostic signs and symptoms are of less value 
during pregnancy, for example, edema and dyspnea. 

It is not at all uncommon for edema of the feet to occur in normal 
women toward the end of pregnancy, because of pressure on the pelvic 
Veins and alterations in the capillary bed of the extremities. 

Likewise, when dyspnea is complained of, allowance must be made for 
the high position of the diaphragm that crowds the lungs, and for the 
other anatomic and physiologic alterations just described. In the cardiac 
examination during pregnancy, reliance must be placed on diastolic mur- 
murs, either apical (mitral stenosis), or basal (aortic regurgitation), harsh 
apical systolic murmurs in patients with positive rheumatic histories, 
engorgement of tlie neck veins, enlargement and tenderness of the liver, 
thrills, unmistakable displacement of the apex beat or widening of the 
heart at the base, serious arrhythmias like auricular fibrillation, auricular 
flutter, pulsus alternans, or heart block, friction sounds, and the signs of 
chronic hypertension or nephritis. 

Etiology. The majority (80 per cent of our series) of patients of child- 
bearing age who have heart disease suffer from the rheumatic type with 
mitral stenosis. Active rheumatic disease, however, is rare during preg- 
nancy. Congenital defects are present in a very small percentage of the 
cases, whereas hypertension, nephritis, syphilis, and arteriosclerosis can 
be grouped together as infrequent causes of cardiac complications (Table 

IX). 

Table IX 

TYPES OF HEART DISEASE 

NVMBEK rEXCENTACE 
Rheumaric . 32 110 

Congenital . 2 5 

Hypertensive 2 5 

Miscellaneous . .4 10 

CLASSIFICATION 

For purposes of diagnosis and treatment, a working classification of the 
patients presenting signs or symptoms of heart disease during pregnancy 
is essential. Prenatal patients referred to the Cardiac Clinic of the Woman’s 
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Collcpc Hospital after tlic first ciaminaiion arc into Crotjpi A 

and 15 (Table X). 

TftBtt X 

HEART DISEASE DURING TREGNANCV-A CLINICAL STUDV 
3^74 

rAT!t«TS RECtrretCD 
IV PieXATAL Coxic 

I 

3S$ 

RcrcBKto ro« 

CaKdiac Sreoe 
(St^s or s)mr>toms referaWe to 
caniiovasoitir «) •cem) 


Denme Encftct 
or IIeakt Ditutc 


Uneomplitatcd 

Deliveries 


Urttvi EMrrico 
Die TO: 

Aur. FiK 1 
Failure 2 


37 

RcCtSTSKCD IB 
IIUET ClIXIC 
AKO 

Cussirieo: 

A. Etiolcvy 
IL Anarom^ 

C Ph>iiofoey 

P. Functional 
Capaoey ^ 
Th«nx«ut‘ie Oats 


Re-examination every two 
weeks for I’gna of 
ncABT FAtieet 


Re-esaminaiion a: 
months later 



showed signs of 
Hcakt Disease 


Registered »n 
Cakdiac Cumc 



Registered in 
Caeoiac Cuwte 
roE TEEATsetier 


Sttrilitation (I) 

Group A. Patients who have sjatolic murmiirs. questionable degrees of 
edema, palpitation, or d>spnea,togcihcr\thh a negative ibcumatic history 
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and no abnormal alterations in cardiac sire or contour, are placed in 
Group A. The presence of heart disease cannot be proved, and these pa- 
tients (we assure the obstetricians) arc excellent risks. We tell the patients 
that tliey have normal hearts as far as we are able to estimate during preg- 
nancy. They arc urged, however, to return for one examination following 
delivery. 

In Group B are placed all the patients who have cardiac enlargement, 
diastolic murmurs, and any of the signs of organic heart disease above 
mentioned. We separate the patients belonging to this group and focus our 
attention on them, for they arc the ones most likely to develop cardiac 
complications as pregnancy advances. We do not include in Group B any 
of the cases of mttral regurgitation, and for purposes of this study we have 
aJlow'cd a large number of these patients to remain in Group A. Group B 
is subdivided according to the classification of the American Heart Asso- 
ciation (page 59). We consider this system most useful, inasmuch as the 
obstetrical risk is in large part governed by the presence or absence of 
manifestations of congestive failure. Likewise, placing the patient in one or 
the other of these groups after the study is completed is a matter of great 
convenience. It helps to establish proper treatment at an early date, but 
it does not necessarily mean that the patient wiU remain permanently m 
the group, nor does it indicate that the management wilt be group manage- 
ment and not adapted to suit the needs of the individual patient. Seventy- 
five per cent of our Group-B patients belong in Class 1; 20 per cent 
in Class II, 3 per cent in Class FII, and 2 per cent in Class IV. 

MANAGEMENT 

Patients in Group A do not, of course, require any special care as far 
as the heart is concerned. 

In Group B, the patients in Class I and many in Class If, if carefully 
watched, can usually be counted upon to come tlirough pregnancy and 
delivery without complications. TTiey report to the Cardiac Clinic once 
a month until the sixth month and arc then seen at intervals of two w-eeks 
until they enter the hospital for delivery. 

Rest should be prescribed for Group-B patients to reduce the demand 
made upon the heart to a degree consistent with the estimated reserve. 
In the absence of any signs of congestive heart failure, however, an exces- 
sive amount of rest is detrimental to the patient. Exercise of mild degree 
in the open air assists venous return to the heart and is decidedly beneficial. 

General Measures. Group-B patients are advised to avoid upper res- 
piratory infections as much as possible. As pregnancy progresses, the 
household duties are lightened in each case to allow the patient to keep 
■within the limits of her cardiac reserve. This is estimated at each follow-up 
visit when the progress notes are recorded and the examination of the 
patient is completed. 

The laboratory procedures indicated in cases where cardiac disease 
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Is complicated by pregnancy, include urinalysis, W’assermann, electro- 
cardiogram, and orthodiagram. WTicn these are obtained and evaluated, 
the patient can be properly classified and her program outlined. 

Follow-up visits give opportunity to check for errors in classification 
caused either by a mistake in interpretation of the findings or by a chance 
in the patient’s status as pregnanej' advances. On these occasions the blood 
pressure, the respirator)' rate, pulse rate, and body weight should be 
recorded. The feet should be inspected for signs of edema and the lung 
bases carefully examined. If rales persist in the lung bases, bed rest for 
two or three days followed by re-examination should be the routine pre- 
scription. The electrocardiograms usually do not have to be repeated unless 
arrh) ihmias are present that elude clinical detection. 

DeLIS'ERY 

All Group-B patients are admitted to the hospital two weeks before 
term for rest and additional observation. Pregnane)’ is allowed to terminate 
normally. Most of Class I and many of Class II patients deliver spon- 
taneously with litile trouble, although the second stage of labor is often 
shortened, when indicated, by the application of forceps. Ether anesthesia 
can be used safely for the whole group. The longer convalescent period 
allowed in the hospital usually means that the majoricy of these patients 
are discharged in excellent condition. Unless an earlier date is indicated for 
some special reason, they return in six weeks to the Cardiac Clinic for the 
first follott-up study. 

Patients m Classes III and IV require close attention. TTie prognosis 
of Class-Ill patients is guarded, while those in Gass IV usually have a poor 
prognosis. The complication that causes most concern to internist and 
obstetridan who work together in these cases in Classes 111 and IV is 
congestive failure. It Is responsible for 74 per cent of fatalities, according 
to the recent report of Carr and Hamilton.®- Pneumonia, puimonar)* infarc- 
tion, sepsis, and embolism are more frequent complications in these patients 
because of the influence of the congestive failure. 

When congestive failure appears, it is usually during pregnancy, and 
rarely during labor when the strain ts supposed to be the greatest. The 
reason may be belter understood when we consider the fact that the 
pauetvt is. lu labor a ihoatiroe compared to tUe long period of peegnaoc)'. 
Xcr’erthcless, the influence of a poorly conduacd labor in precipitating 
congestive failure must never be underestimated. An upper respiratory or 
other infection may often play a large part in imposing the additional bur- 
den that upsets the patient. The earlier in pregnancy congestive failure ap- 
pears, the poorer will be the prognosis. More frequent prenatal visits of the 
cardiac patient to her physician are mainly for the purpose of detecting 
the signs of failure as early as possible. If during pregnancy a patient is 
seen presenting signs of advanced decompensation, some one has usually 
fallen down on the job. 

The early recognition of congestive failure in pregnant)’ is not easy, 
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but is possible i{ careful esammatlons are carried out. The symptoms 
of dyspnea and palpitation, together with the signs of tachycardia and 
edema, must all be evaluated in the light of the physical state. On the 
other hand, congested neck veins, orthopnea, gallop rhythm, pulmonary 
edema, pulsus alternans, are all advanced signs of failure. Sudden 
paroxysmal dyspnea is rare as a complication of rheumatic heart disease 
but can occur in the presence of pulmonaiy’ overloading produced by a 
strong overactive right ventricle. The initial attack occurred during labor 
in one patient of our series who suffered from hypertensive cardiovascular 
disease. Although this patient was successfully delivered, death occurred 
during another seizure two months after discharge. 

At times, in doubtful cases, estimation of the venous pressure is a very 
great help in the early diagnosis of congestive failure (page 54). However, 
congestion of the lungs should be suspected when persisting rales are 
heard at the bases at any routine visit during pregnancy. Rales should 
always be regarded as a warning of approaching danger, and bed rest and 
digitalis prescribed. The speed of digitalization is always determined 
by the condition of the patient. When improvement takes place, the drug 
should be continued in maintenance dosage until the time of delivery. 
Pregnancy offers no contraindication to the use of the usual diuretics 
including the mercurial group. 

The extent of the bed rest will depend on the response shown to the 
treatment. If improvement is rapid, the patient may be allowed to be about 
again at an early date. Some patients, how'ever, may have to remain at 
nearly total bed rest until delivered. At term the patient who can under- 
take but little exertion without great discomfort is in no condition to 
stand labor and should not be allowed to deliver spontaneously. 

If the patient when first seen is in severe congestive failure, medical 
treatment should be given a thorough trial, since the first aim of the 
physician should always be to restore cardiac balance. Attention is then 
directed toward the termination of the pregnancy if there has been no 
adequate response to the measures employed. However, let me hasten to 
add that medical trearmem seldom faib to restore enough circulatory 
balance to make subsequent intervention a much less dangerous measure. 
Haste in these situations only increases the maternal monality rate. 

If auricular fibrillation is present, as Mackenzie originally stated, 
the prognosis should be considered more serious. However, the manage- 
ment remains the same. The attempt should be made to control the ven- 
tricular rate by full doses of digitalis; and if the usual satisfactory result 
is obtained, operative Interference can be delayed until a rest period 
improves the risk. 

The additional measures to be considered in the treatment of the 
decompensated patient during pregnancy differ very little from those 
already outlined. Dietary regulation (page 548) has for its guiding principle 
the administration of suitable amounts of glucose. In cases where the heart 
failure is attended by considerable cyanosis, oxygen, if available, will be of 
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great benefit, since it also increases the chances of survival of the baby 
(page 98). A flow of four liters pet minute using the nasal-catheter ap- 
paratus is satisfactor}’ in cmergendes. Higher concentrations of oxjgen 
should be used with great care in these patients, since nearly all of them 
suffer from advanced mitral stenosis. The danger of a higher percentage 
hes in producing bronchial irritation, cough, and pulmonary edema. 

Termination of Pregnancy. Many facts are to be carefully considered 
before choosing the method to be used in terminating preg^a^c}^ Each case 
must be decided on its own merits, for in this matter no set of rules can 
be laid doun and dogmatically followed. A great deal depends upon the 
lime the patient is first seen. If very early in pregnancy and congestive 
failure is already present, the outlook is serious, and therapeutic abortion 
IS the method of choice after careful preparation of the patient. In further 
advanced borderline cases, the history of previous pregnancies may serve 
as a guide to the procedure. However, if in doubt concerning the method of 
choice, it is always best to do nothing, since patients with congestive failure 
who are subjected to the additional shock of ill-timed Interference invari- 
ably do poorly. Therapeutic abortion should never be performed until 
congestive manifestations clear. If labor begins spontaneously to further 
complicate the situation, morphine should be given in an attempt to post- 
pone delivery until circulatory balance has been restored. 

Cesarean Section. In Class-Ill and Class-IV patients the operation of 
cesanan section has much to recommend It. It can be carried out under 
spinal or local anesthesia, depending on the preference of the surgeon, and 
in well-prepared patients can be accomplished in a very short time with but 
little additional strain on the circulation. Of course, the dangers of hemor- 
rhage, shock, anesthesia and embolism are added to a poor risk, but I 
believe that these are more than overbalanced by the strain of a long labor. 

Sterilization can be carried out at the time of operation if cesarean 
section is the method of choice. Sterilization has much to recommend it 
and should always be done if the heart condition is too severe to stand the 
strain of a normal deliter}" (Class III and IV patients) and when the 
patient w'ith heart disease already has more children at home than her 
fast diminishing cardiac reserve will permit her to care for efficiently. Here 
again the factors present in each case will guide the selection of the proper 
procedure. 

Anesthetic. There is little to fear from the anesthetic if it is wisely 
chosen and properly administered. Ether by the open-drop method is safe 
in the majority of cases. Chloroform adds a risk that is not negligible. 
Nitrous oxide and oxygen mixture may be used if skillfully given, while 
ethylene has furnished good results in clinics that are properly equipped 
for its use. As a general rule, anesthetics administered by mouth or injec- 
tion are not as satisfactor}" as the ones administered by inhalation. Once 
injected, the action is harder to control, and in some cases postoperative 
complications occur. No matter how trivial the operative procedure, or 
how good the risk appears to be, cardiac cases at all times require careful 
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handling. Consequently psychic shocks, \roiTy, insomnia are all indications 
to postpone operations until the patient is in better condition. Neglect 
of this last principle may occasionally be followed by disaster. 

The use of pituitrin to speed labor in cardiac patients is to be con* 
demned, for in the conduct of labor in the presence of advanced heart 
disease, speed is not as essential as the conservation of the patient’s energy. 
Observation of the blood pressure, respiratory rate, and heart rate should 
be made frequently during labor. The neck veins and the patient’s color 
should be watched closely. Increase in the heart rate, congestion in the neck 
veins, and rales in the chest are danger signals. Many cardiac patients are 
unable to stand the recumbent position and should be delivered with the 
back of the table elevated to about 30 degrees. The Trendelcnberg posi- 
tion should never be used. 

Usually, if cardiac failure is avoided by the combined efforts of cardi- 
ologist and obsieincian during pregnancy, it does not appear during labor 
or the puerperium. If it docs appear after delivery, some other precipi- 
tating cause must be suspected and searched for. Sepsis, infarction, 
phlebitis, and mastitis are a few of the more common causes to be kept 
in mind. 


Puerperium 

The patient must not be neglected during the puerperium, since follow- 
ing the marked fall in the inira-abdominal pressure and the consequent 
shift in the cardiac axis, circulator)' accidents may be occasionally en- 
countered, Sand bags on the abdomen arc recommended by some obste- 
tricians to maintain pressure and lessen the shock of sudden circulatory 
readjustments. 

SHOULD PREGNANCY BE CONTEMPLATED BY THE 
CARDIAC PATIENT? 

This question is difficult to answer offhand, but may be satisfactorily 
worked out for each individual case when all the facts are carefully set 
down. The type of heart disease present and its severity should first be 
considered. If advanced rheumatic heart disease is discovered and the 
cardiac reserve is low, or if the patient has already survived one or more 
attacks of congestive failure, the decision must be in the negative. In 
established but less advanced cases, the decision may be more difficult. 
If the patient has had rheumatic heart disease for some time and has been 
under the constant supervision of the family physician, no one is better 
suited to give this opinion. Previous entries on the office card give valuable 
clues to the degree of progress of the patient’s cardiac lesion and are most 
useful. If the decision is still difficult, it is best to make a mistake on the 
safe side than to be too optimistic. Generally it is satisfactory to place the 
facts squarely before the patient and her husband and outline the risks 
that must be assumed. The station in life and the economic condition of the 
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family in question are points to be weighed In the balance. In other «ords, 
will the patient be in a position to take good care of herself during the 
pregnancy? Unfortunately, for each patient who seeks this advice before 
marriage, the physician uill have many who come in for advice when 
pregnancy is already present. 

Opinions governing subsequent pregnandes cannot be entirely based 
upon observations made during the initial one. The cardiac lesion, since 
it is usually of the rheumatic type, may be progressing, in which event the 
reserve diminishes. Many times it is difficult to say whether this is the 
effect of the first pregnancy on the heart or whether it is the result of an 
advancing rheumatic infection. If some years have gone by since the first 
pregnancy, the age of the patient must be given due consideration, since 
older patients with the same degree of damage do not do as well as the 
younger ones. Finally, it may be stated as a general rule that if the heart 
lesion is trivial, the patient may have two or at the most three children. 
If, on the other hand, the lesion shorv's signs of progressing, and particularly 
if the patient is over 30, she should realize that the second pregnancy may 
not be as smooth as the initial one and that the risk assumed is far greater. 
She will then usually be content with one child. I must admit that I have 
seen many instances where a second pregnancy was successfully weathered 
in spite of advanced rheumatic heart disease, when the patient had been 
warned against it. 

Gilchrist"® studied 109 cases of fatal cardiac rheumatism in order to 
discover the effect of repeated pregnancies on the course of the disease. 
A comparison uas made with males, nulliparae and parous women, regard- 
ing the average age of death, mode of dying, duration of the cardiac 
disease and the rate of progression to fatal termination. No significant 
difference was found in the duration of the disease in nulliparous and 
parous tiomen. Auricular fibrillation, Gilchrist found, Is not necessarily 
an indication of an additional burden placed on the heart during the child- 
bearing period. Its incidence, he believes. Is largely determined by the 
length of sur\-ival from the time of the first involvement of the heart. 
Women dying from congestive heart failure (the mode of death in 92 per 
cent of the whole group) had families averaging 4.5 children each, a 
fact that supports the contention that the strain of frequent child-bearing 
brings earlier death. Gilchrist concludes that one or perhaps two preg- 
nancies have little effect on the course of the disease in the majority of 
the cases, but repeated pregnancies will definitely shorten the life span of 
women suffering from rheumatic heart disease, since they increase the 
incidence of congestive cardiac failure. 

suaisrARY 

The Heart in Pregnancy 

I. THE RISK 

1. All patients in Group A (Table X) do well. If carefully managed those 

in Group B (Classes I and II) give little trouble. 
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2. In patients who have established mitral lesions (usuallv stenosis) with 
little or no cardiac enlargement the risk is slight. 

3. As a rule the risk is directly proportional to the size of the heart. There- 
fore, routine fluoroscopic examinations should be made during pregnane)’ 
on all patients -nho have established cardiac lesions. 

4. The most important single factor in the determination of the risk is the 
cardiac reserve. This can be estimated by inquiry concerning patients’ 
ability to perform ordinary household duties without discomfort. Valve 
lesions per se have little influence on the risk. 

5. Danger signals: Signs of failure appearing at any examination, auricular 
fibrillation or great increase in cardiac size (Apex beat or left border in 
a-xilla), and a previous history of congestive cardiac failure. 

6. Good prenatal care and co-operation of patient will greatly improve the 
risk in many cases and permit delivery of a normal child at term. 

ir. RULES FOR MANAGEMENT 

1. If cardiac lesion slight: one or two pregnancies permitted. If cardiac 
lesion moderate; one pregnancy permitted. Pregnancy should be for- 
bidden in cases showing; 

(a) Previous history of heart failure 

(b) In presence of an advanced lesion with auricular fibrillation. 

2. When patient who presents contraindications to pregnancy is seen during 
the first three months, empty the uterus. If seen later: treat congestive 
failure (bed rest and other measures), then do cesarean section. Oper- 

ATiVE INTERFERENCE IS CONTRAINDICATED IN THE PRESENCE OF CONGES- 
TIVE FAILURE ! 

3. The patient should be examined frequently during the later months of 
pregnancy. Ir is easier to prevent conccstivc failure than it is to 
TREAT it! 

4. For delivery or operative interference inhalation type of anesthetic is 
preferable: ether, ethylene alone or combined with local. 

5. When pregnancy is complicated by a cardiac lesion the best results are 
obtained when pregnancy is allowed to follow a normal course. The 
second stage of labor may be shortened by forceps. 

6. Induction may be a more serious trial than normal labor at term. Acute 
left ventricular failure followed attempted induction in one case in our 
series. 
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ALLERGY AND THE HEART 

By RICHARD A. KERN, M.D* 

There is as yet no proof that the heart itself can be the site of an allergic 
reaction. That is to say, no one has demonstrated in the heart, after exposure 
to an allergen, the occurrence of edema or of smooth muscle spasm, the 
basic phenomena of the allergic response. There is, however, go^ clinical 
evidence that an allergic reaction may be the trigger mechanism which 
may precipitate certain symptoms referable to the heart: notably, some 
of the cases of paroxysmal auricular tachycardia. A similar relationship has 
been suggested between an allergic reaction and other cardiac diseases, but 
the evidence is far from convinang. Of major importance, from the view- 
point of clinical medicine, is the very serious role which allergic disease, 
especially of the respiratory tract, so often plays in patients who are suffer- 
ing from some form of cardiac disorder. 

CARDIAC CONDITIONS PROVOKED BY AN ALLERGIC 
iMECHANTS.M 

It is an axiom that the purely allergic reaction is wholly reversible. An 
urticarial wheal disappears without leaving behind it any trace of structural 
change. The nasal mucosa, which for weeks has been the site of marked 
edema during the hay fever season, reverts to normal stithin a few hours 
of the removal of the offending pollen from the inspired air. The smooth 
muscle of gut or bronchial tree, even after many episodes of allergic spasm, 
shows at most a very trifling, and usually no hypertrophy. 

If this reversibility’ of an allergic reaction be as true of a possible cardiac 
allergy’ as it is of allergic manifestations in other organs and tissues, then in 
the interr-als between allergic attacks the heart should be normal according 
to every criterion of examination. Furthermore, it should be possible to 
elicit the allergic response on adequate exposure to that to which the 
person is sensitive, and he should remain free of symptoms so long as such 
exposure is avoided. 

These conditions are rarely’ fulfilled in patients known to be allergic and 
n ho have symptoms of cardiac disease. As a rule such patients give some 
evidence of structural or functional cardiac abnormality throughout the 
interval between allergic episodes. At this point the question might be 
raised; Will not a permanent structural change result at times from fre- 
quent repetition or prolonged duration of an allergic response, as, for 
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example, nasal mucous polyps in perennial allergic rhinitis? True: but 
before that final stage of polyposis is reached, there has been a long period 
without permanent structural change, simply an edema which promptly 
subsides ivhen there is no longer any exposure to the allergen which pro- 
voked It. Only rarely, even during the beginnings of symptoms, does one 
encounter in the intervals between allegedly allergic cardiac episodes a 
heart that is altogether normal in structure and function. As a rule, one 
gets the impression that the allergic reaction Is an added factor which 
provokes symptoms in a heart that has already been damaged by some 
other disease process. 

Even when the heart appears to be normal betw'een attacks, one is not 
justified in concluding, when cardiac symptoms are produced on exposure 
to a substance to which the patient is sensitive, that the heart itself is the 
site of the allergic reaction. The reaction might have occurred elsewhere 
and might have affected the heart indirectly by way of nerve pathw-ays. 
This will be discussed further under paroxysmal auricular tachycardia. 

This discussion may seem unduly theoretical for a clinical text, but it 
has this fundamental significance: If the cardiac condition were due only 
to allergy, then its management would call for treatment primarily and 
perhaps solely along allergic lines. But if, as is the rule, one is dealing not 
only with allergy but with a heart that is the site of some additional 
pathologic process, then allergic therapy is only an incident in the manage- 
ment of the underlying cardiac disease. 

PAROXYSMAL AURICULAR TACHYCARDIA 

This is perhaps the outstanding cardiac disorder in which an allergic 
mechanism may play a part. The systematic description of paro-ty-smal 
auricular tachycardia, its etiology, diagnosis, and treatment, will be found 
in Chapter 12 (page 382); the present discussion is limited to the allergic 
aspects. 

In a series of 28 cases of paroxysmal tachycardia seen by me, eight gave 
sufficient evidence of food allergy to warrant the conclusion that the 
allergy played a major role in the production of the arrh>thmia. Criep 
(personaf communication I has fiaif a simiYar experience. L. P. Gaj-^-'-^ Aas 
also encountered cases of this type. The following patient, reported by me 
in 1932, w'ell illustrates the salient points. 

ILLUSTRATIVE CASES 


Case 91. Miss E. S., a nurse, aged 40 years, \vas »een by me on December 29, 1931, 
in the midst of an attack of tachycardia. She had been eobject to such attacks as hng as 
she can remember, at least since the age of fisc. They base been characterired by sudden 
onset of rapid heart action, usually in relation to “indigestion.” The “indigestion” s>a$ 
usuaJly rauted by eating nuts, which “always upset her.” The attacks stop in a few 
minutes as suddenly as they start, mually after the use of one or another maneuver upon 
which experience has taught her to rely. The most effeetite of these Jias been to stantJ 
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are called for. In this same connection, attention is called to the fact that 
acetyj-beta-methyl-choline and related substances, which have proved 
effective in arresting paroxysms of tachycardia, may at times precipitate 
an attack of asthma in those inclined to that disease. They should therefore 
be used with caution in all allergies, and preferably not at all in those 
who are obviously asthmatic (see Case 71). 

S. After Countless Paroxysms of Tachycardia During More Than 
40 Years, Her Heart Continues to Be N'ormal. The manifestations of 
allergy are primarily functional and reversible. Except under extraneous 
unfavorable circumstances (e.g., infection in allergy of the respiratory 
tract), they do not lead to organic change. At this point the question 
could be asked: might this not be an instance in which the allergic reaction 
actually takes place in the heart isteU? Perhaps. But the facts do not 
warrant the conclusion, since the same effect might have resulted through 
a reflex pathway from an allergic reaction elsewhere in the body. The 
following case reported by me in 1926’*® Illustrates the point. 

Case 92. A v.oman of 35 jcari of age, nith no previous history of cardiac disease 
and no evidence of subsequent development of such disease in the eight years thereafter, 
nas subjected to the Rubin test for patency of (he fallopian tubes by the intra-uterine 
injection of air, A fetv minutes after leaving the gynecoJogist’s office, she experienced 
sharp pain in the left upper abdomen with radiation to the neck. At the same time there 
developed a paroxysm of tachycardia. 

She returned to the gjnecologist’s office where I saw the patient with him The present- 
ing features were the complaint of pain and a heart rate of t52 per minute. Reasoning 
that both pain and tachycardia were caused by a bubble of air under the left half of the 
diaphragm, we placed the patient fiat on the table and elevated the foot end. Not only 
did the pain promptly stop, but the heart rate fell in a few seconds to 76. Some minutes 
later when the patient assumed the erect position, both pam and tachycardia returned, 
to be promptly relieved when she was again Inverted Some hours later, when the air 
bubble had been absorbed, she was free of symptoms 

Eighteen months later, she went through her first pregnancy vvithout trouble and was 
well when last heard from in 1934. 

Obviously, the paroxysm of tachycardia must have been mediated by 
a reflex mechanism. 

When an attack of paroxysmal tachycardia lasts long enough, even 
though it was initiated by an allergic mechanism and in the absence of 
obvious cardiac disease, then the exhaustion of even a normal heart might 
result from the prolonged excessive effort. When a patient is seen for the 
first time in the latter stage, the physidan may well assume the presence 
of serious myocardial damage and may even overlook the paroxysmal and 
functional nature of the underlying tachycardia. The next case illustrates 
this point. 

Case 93. In December, I92fi, I was called to see Mrs. M. V., age 67, fn cowulfafion 
with her family physician. For some years she had had "heart trouble,” with increasing 
breathlessness, and palpitation on Mcrtion so that her activities were more and more 
limited. Six weeks before my visit she had been forced to take to her bed because of 
dyspnea and increasing peripheral edema. Her doctor believed her to be in extremis from 
circulatory failure, probably based on an arteriosclerotic myocirditis. The appearance of 
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the patient fully justified this view: oithopDea, cyanosis, many rales at the lung bases, 
a swollen liver, considerable dependent edema. The heart rate was about 200. The 
administration of digitalis over a period of the last months had been of no avail. 

There was one item in the history, homever, which in my opinion had not been giscn 
adequate consideration. The eacliest evidences of heart involvement were attacks of 
palpitation and tachjcardia, that had been occurring for at least 20 years, and long 
before breathlessness or any other sign of circulatory inefficiency appeared. Moreover, 
these attacks of tachycardia came on soddenly, independent of exertion, and they stopped 
as suddenly as they began. A diagnosis of paroxysmal tachycardia was therefore ventured 
and qninidine treatment was begun at once. 

On the second dav the heart rate fell suddenly to under 100, and the improvement in 
the clinical picture that followed was most striking. For a time short paroxysms recurred 
several times a day but grew less frequent as a suitable daily ration of quinidine was 
reached. On December 30, 1926, she was able to make a 12i-mi!e motor trip to the 
home of friends in Philadelphia. The next day an electrocardiographic study in the 
midst of an attack was made The cardiac rate in the upright position was 195 and in the 
recumbent position 18S. The rhythm was regular. Ob the next day, January 1, 1927, the 
tracing showed a normal rate of 75 and a regular rhythm. Dr. Wolferth reported: 
“The tracings show beyond question that the tachycardia Is of paroxysmal auricular 
form. The negative T-waves would point also to definite myocardial disease.” The 
pauent soon learned to adjust her quinidine dosage to prevent more than an occasional 
short attack of tachycardia. 

Over four years later, on April 17, 1931, the patient having been fairly well in the 
interval, another electrocardiogram was made. It showed normal T-waves At the time of 
writing (February', 1940) the patient continues to he remarkably well in spite of her 
SO years 

Discussion. This patient had had asthma in childhood, ragweed 
hay fever every autumn for many years, a rash each time she ale straw- 
berries and digestive upsets whenever she ate certain foods. Several mem- 
bers of her family had been asthmatic. The avoidance of the foods causing 
indigestion also greatly reduced the frequency of the paroxysms of tachy- 
cardia so that she has gone as tong as six months without an attack and 
without taking quinidine. 

OTHER CONDITIONS 

From here on it becomes difficult to enumerate additional cardiac condi- 
tions provoked by an allergic mechanism. In most of those to be mentioned 
in this section, the allergic mechanism has been suggested by some 
enthusiastic allergist, but bis view has not received confirmation. The 
usual fallacy in the allergist’s conclusion has been the assumption that 
because a cardiac symptom or disease became worse at the time of an 
allergic episode, that allergy was directly responsible for such exacerba- 
tion. The truth is that any sufficient overload, allergic or otherwise, can 
bring on symptoms in a diseased heart: it is the overload that is respon- 
sible, not the nature of the ot'erload. In a few' instances, an exceptional 
case of a condition may be on an allergic basis, whereas the overw'helming 
majority have no such connection. The double danger then is that the 
allergist, assuming loo much on the basis of his few cases, makes unw'ar- 
ranted generalizations about the role of allergy in that condition, while 
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the clinician who is not sufficiently allcrgy-niindccl completely misses the 
occasional case caused by aller^'; occasional, yet one in which treatment 
offers so much more than in most other kinds of heart disease. 

What follows is therefore an attempt both to curb the allergist’s unwar- 
ranted enthusiasm, as well as to put the general practitioner on his guard 
for the occasionally allergic condition. 

Paroxysmai. Auricular Fibrillation 

Not to be confused with ordinary auricular fibrillation, this much rarer 
form of the arrhythmia has been attributed to various factors, including 
toxic states (acute infections, anesthesia, thyrotoxicosis, poisoning by car- 
bon monoxide, alcohol, tobacco, etc.), gastro-intestinal disorders or even 
emotional upsets (page 394). A significant fact from the standpoint of a 
possible allergic mechanism is that the paroxysmal arrhythmia is at times 
the only abnormal cardiac finding. 

ILLUSTRATIVE CASE 

The following case is, to my knowledge, the first recorded instance of 
an allergic paroxysmal auricular fibrillation. 

Case 94. Mn. A. W., white, aged d t, has experienced characteristic attacks of palpila- 
(ion for it least 2S )cars, and prohably hngfr. The attacks used to come at intervali of 
weeks or months, beginning suddenly, lasting a matter of minutes, and stopping rather 
more slow!}' (han they began. 5he first consulted Dr. Leanian in 1 930, but new presented 
herself during an attack. An elearocardiogram in an interval showed a normal tracing 
In 193J she survived an attack of Type S lobar pneumonia, in the midst of which she 
had a paroxysm of fibrillation chat was promptly controlled by quinidine. Following 
the sudden death of her mother from coronary' occlusion and the prolonged illness of 
her husband, the patient experienced more frequent attacks that lasted up to 8e\’eral hours. 
In one of these Dr Leaman secured an electrocardiogram that showed auricular fibrilla- 
tion, yet in the subsequent interval he found a normal tracing (Fig. 144). During 1937, 
she had attacks at intervals of days or weeks, but was able to control them promptly 
with quinidme. Some of these paroxysms followed soon after a meal. In September, 1937, 
she was admitted to a hospital for study, but all examinations, including Roentgen investi- 
gation of gallbladder and gastro-mtcstmal tract, gave negative findings. 

In January, 1938, Dr. Leaman referred her to me for investigation of a possible 
sensitivity. From the standpoint of allergy, these points were highly significant as a child 
she had ewma, and eyen recrnt}y she has had a» itchy-scaly rash hack of an ear. For 
many years she had typical and rather severe migraine. A paternal uncle and her 
paternal grandmother had eczema and a paternal unde had migraine. A maternal uncle 
had hay fever. Skin tests showed the patient to be sensitive to a number of foods. 

In the two years since she was tested, she has experienced far fewer and milder attacks, 
and these have usually followed a break in her diet. 

Extrasvstoles 

Rowe,^‘® Wirley,*'® and others have reported the occurrence of extra- 
systoles in allergic patients after the eating of certain foods, and their 
disappearance after avoidance of the specific excitant. Here again, although 
an allergic mechanism might be involved, it seems more likely that the 
arrhythmia is provoked in other ways (vagus reflex, to.xic action, etc.). 
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At all events, only in comparatively rare instances T\ouId extrasystoles call 
for study along allergic lines. 

Ancixa Pectoris 

It IS well known that patients with typical angina pectoris may show no 
evidence of organic heart disease, at least as far as electrocardiographic 
findings are concerned. The temptation to seek a functional cause such as 
allergy for such cases obviously presents itself. Wirley^^® has actively 
championed an allergic mechanism in such cases, and has even claimed 
that coronarj’ occlusion may be so produced, but the evidence is not con- 
vincing. Vaughn®*^ properly reasons that an allergic episode simply acts as 
an exciting factor, as might any other added burden to the circulation, in 
precipitating an anginal attack. In his extensive experience Vaughn has 
observed only three patients with angina and a co-existent sensitivity to 
foods, in whom avoidance of these foods resulted in some alleviation but 
not a cure of the angina. I have seen only one patient in whom there 
appeared to be a relation between angina pectoris and sensitivity. 

ILLUSTRATIVE CASE 

Case 95. E. A., a vhite male, developed ragireed ha> fever and seasonal asthma 
at the age of 12. As he grew older, the asthma became more severe and lasted a little 
longer each jear after the end of the ragueed sea«on. At the age of 30 he changed his 
occupatioa from chauffeur to poultry farming, with the resultant Increase in his asthma. 
In November, 1926, vshen he was 33 >ears old, he »as admitted to the Univenity 
Hospital in severe asthma. He ^as found highly sensitive to ragweed, feathers, his oe>n 
house dust and some foods. During the next six months he had frequent and severe 
asthma for which epinephrine and ephednne were constantly being used. During these 
same months he experienced an increasing number of typical attacks of stenocardia, often 
occurring in close relation to an attack of asthma Gradually, under treatment of his 
allergic state, his asthma improved and with it his angina deared up. He has had no 
angina for 12 yean, except one mild questionable episode in January, 1939. He has also 
been free of asthma, even at the height of the ragweed season. An electrocardiogram in 
1931, three years after his angina had stopped, showed a normal tracing. All studies of 
heart and circulation have given consistently oortnal findings. 

One might be tempted to reason that the same things which caused the 
patient’s asthma were responsible for the angina, so that both diseases 
cleared up under the same treatment. Yet I am convinced that this was not 
the explanation, but rather that the asthma itself, aided and abetted by 
the drugs used in its relief (epinephrine, ephedrine), was the cause of the 
angina. 


Esse>tial Hypertension 

Essential hypertension is a relatively common condition whose etiolog}’ 
is as yet unknown. Allergy' is even more common, so that mere chance will 
result in the comparativ ely frequent coincidence of hypertension and allergy 
in the same individuals. It is not surprising, then, that attempts have been 
made to establish an allergic etiology of the hypertension in these patients. 
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In 1924, Kahn^'® reported that in four hyptertcnsive patients with asthma, 
the administration of epinephrine effected not only a relief of the asthmatic 
paroxysm but a substantial fall in the blood pressure. Others have reported 
similar observations. L. P. Gay,*'~ Liston^** and others have made more 
direct claims that food allergy was responsible for the hypertension and 
that the avoidance of the offending foods resulted in a permanent reduction 
of the blood pressure to normal. These claims have, however, not been 
substantiated. The general experience in these cases has been that the 
relief of the allergy has usually resulted only in inconstant and temporary 
lowering of the pressure, without permanently affecting the progress of 
the hypertension. Most allergists agree with Vaughn®^® when he concludes 
that allergy is not the basic cause of the hypertension, but may in some 
cases determine pressure episodes and thereby serve as an excitant factor. 
In the management of patients with essential hypertension, one should 
therefore be on the alert for allergy and deal with it appropriately as one 
would with any other co-existing complication that might aggravate the 
underlying disease (page 294). 

Tiiromdoangiitis Obliterans 

Harkavy et al“* and Sulzberger*** have presented considerable evidence 
to suggest that thromboangiitis obliterans is caused by sensitivity to to- 
bacco. Harkavy^*® has also reported that when rats, sensitized to tobacco, 
were repeatedly injected with an extract of denicotinized tobacco, there 
developed gangrene of the toes in some of the males, but not in females. 
Other workers have not confirmed these findings and have challenged the 
conclusion that thromboangiitis obliterans is caused by tobacco sensitivity. 
Westcott and Wright®*® have marshalled considerable negative evidence. 
While this in no wise denies the possible role of tobacco in the etiology of 
thromboangiitis, an allergic mechanism must still be considered not proved. 

PcRIARTERITIS NOOOS/I 

The possibility of an allergic etiology in some or all cases of this rare 
condition has been suggested by Hitchcock, Camero, and Swift*®® and by 
Cohen, Kline, and Young.®* The evidence is suggestive but not as yet con- 
clusive. 


THE HEART AND ASTHMA 

Asthma is a common disease: probably I per cent of all people experi- 
ence it at some time in their lives. In spite of its long duration, asthma 
rarely kills its victims; they usually die of something else. Living, as many 
of them do, to a ripe old age, it becomes inevitable that asthma and cardiac 
disease be frequently encountered in the same patient (page 114). Occa- 
sionally the heart disease has been caused by the asthma. Much more 
commonly the heart disease has arisen independently and from the usual 
causes. In some patients the asthma is obvious, while the signs of an early 
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cardiac condition are overlooked. In others there is no mistaking the 
presence of both diseases. Then there are those in whom the cardiac failure 
so dominates the picture that the co-existing asthma is not recognized. 

Asthma is a peculiarly serious complication for a patient with heart 
trouble, for reasons too obvious to mention. The recognition of the asthma 
in the cardiac patient is peculiarly important, because the treatment of the 
asthma offers so much in the way of probable help, not only for the 
asthma, but indirectly for the heart by reducing its load. Here, then, is a 
subject that should challenge the interest of every doctor who treats 
patients with heart disease. 

Does Asthma Cause Heart Disease? 

This question has given rise to more discussion among allergists than 
might be anticipated at first glance. The answer to the question probably 
depends on a number of circumstances. 

Asthmatic symptoms occur m one of three ways: (I) Short, clear-cut 
paroxysms, lasting minutes or hours, and with symptom-free intervals 
whose length is determined by the time elapsing between intermittent 
contacts with an external cause. (2) Continuous wheezing for weeks, 
months or years; often mild, at times severe, and usually with slight to 
severe paroxysmal exacerbations. Continuous asthma may be caused by 
constant exposure to external causes, or to a continuation of external causes 
and internal causes, notably infection, with or without bacterial allergy. 
(3) Status asthmaticus denotes an intensely severe and prolonged attack 
of dyspnea lasting days or even several weeks, often with fever, usually 
with scanty viscid bronchial secretion that is hard to cough up and may 
produce bronchial obstruction, atelectasis and even fatal asphyxia. 

How Can Asthma Affect the Heart? There is some experimental 
evidence that in the perfused heart of a sensitive animal there results a 
diminished coronary flow. Criep’^* has shown that in man during an 
asthmatic paroxysm there are transient electTOcardiogtaphic changes that 
might be a result of such a reduction of blood supply. This might lead to 
symptoms such as premature beats or possibly even angina. Such paro.xys- 
mal asthma of itself, however, apparently does little or no permanent 
damage to the heart. 

CrmrinuDUs asthma, by reason both of its incessant annoyance and in- 
creased and continued exertion, is undoubtedly an important factor in 
aiding and abetting other causes of heart disease, of whatever nature they 
may be. It probably is also responsible for some heart disease, in that its 
most serious complication, emphysema, may lead to eventual myocardial 
trouble and failure {page 427). As yet there are not available a sufficient 
number of cases observed over many years to draw any statistical conclu- 
sions, although Old^®® and Dublin and Marks®^ on the basis of life in- 
surance data find a death rate among asthmatics that is 21 to 30 per cent 
higher than the normal. This increased death rate is largely attributed by 
them to cardiac disease. 



ALLERGY AND THE HEART 463 

Emphysema. In regard to the development of serious emphysema in 
the course of asthma, I would like to record two clinical impressions and 
one note of diagnostic caution. One important factor in the etiology of 
emphysema in asthma appears to be an inherent quality of the pulmonary 
tissue, "the grade of the rubber” as Osier expressed it. Of two asthmatic 
patients whose diseases appear to be identical, the one may go for many 
years without developing emphysema, whereas the other’s lungs reach an 
advanced degree of emphysema in a year or so. A second point that seems 
to be important in regard to the development of emphysema is that the 
shape of some chests is such that their owners have a shorter way to go 
than do others before their bony thorax has reached its limits of expan- 
sion. It certainly seems to me that the asthmatic who begins with a thick, 
stocky chest, with ribs that approach nearer to the horizontal and rvith a 
deep antero-posterior diameter, makes poorer weather of his asthma than 
does the asthmatic whose chest at the start is rather longer, with sloping 
fibs, a cross-section that is more oval than round, and consequently 
showing wider variations in chest capacity at the extremes of the respira- 
tory cycle. 

The diagnostic caution is this: a diagnosis of emphysema should be 
made only with great hesitancy during the presence of frank asthmatic 
symptoms. The roentgenologist is particularly prone to make this error 
when reading the films of an asthmatic patient, yet films made a few 
minutes after the asthma has been relieved by epinephrine will be reported 
as normal. A comparison of physical findings before and after epinephrine 
is always in order in such cases. Vital capacity figures are then particularly 
helpful. 

DmCNOSTIC PROBLESrS 

Many cases of co-existence of asthma and heart disease in the same 
patient present no difficulties in this regard. Pronounced asthma is easily 
recognized by the experienced clinician, and the same may be said for 
cardiac disease. There are, however, a number of situations in which 
diagnostic error may arise (page 115). Asthma, especially when continuous, 
may at times lead the clinician wrongly to diagnose a heart disease that 
does not exist. Again, the asthma may so dominate the picture that an 
associated cardiac lesion is overlooked. In yet other patients the asthma 
is so overshadowed by the heart trouble as to be overlooked. 

ILLUSTRATIVE CASE 

Here is a case in which heart disease was wrongly suspected in a patient 
with severe asthma; 

Case 96. Mrs. C. F., a white woman, 52 jears old, had had asthma since the a^e 
of 11. During the last two years the asthma had been practically continuous. The least 
exertion caused distressing increase of dyspnea Because of nasal obstruction due to poljps, 
she was brought to the office of a rhinologist. The rhinologist was so impressed by her 
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breaihlessn«s on esertlon and her marLei} cyanosi that he promptly sent her to a cardi- 
ologist. The cardiologist, on the other hand, finding no evidence of heart trouble, either 
clinically or by electrocardiogram, sent her to me for nndy of her asthma. The asthma 
was greatly relieved by treatment according to allergic principles, so that she proved a 
good subject for nasal surgery, and csentoally was restored to her usual health. The 
cyanosis, which had so strongly suggested heatt disease to the rhsnologist, cleared up when 
she stopped taking a proprietary asthma inediciae containing acetanllid. 

Severe asthma may for a time mask the development of cardiac disease. 
This is more likely to occur in the elderly and in those mth fairly con- 
tinuous rather than paroxysmal asthma. In part, at least, this is a result of 
the masking of physical signs in the heart by the overexpanded and noisy 
lungs. The chance for diagnostic error trill be lessened if the physician 
makes it customary to examine the heart at a time when epinephrine has 
minimized the asthma but when the pressor effects of the drug are 
wearing off. 

Asthma is not always a clearly defined condition with obvious symptoms 
and findings. In its milder forms, the patient experiences nothing beyond a 
tendenc}' to bouts of coughing and a slight feeling of tightness in the 
chest Such symptoms may last only a few minutes after being provoked 
by exertion or hearty laughter. Or they may be more prolonged and are 
then considered as colds, to nbich the patient casually refers as his 
“cigarette cough” or his “bronichal trouble” Physical examination would 
disclose a few wheezy rales at the height of symptoms, but would be 
negatise in the inten’als. Neither the patient nor his physician thinks of 
the condition as a true allergic asthma. Yet such it is, and at any time It 
may assume major proportions and serious significance, especially when 
heart disease enters the picture. Its recognition then becomes a matter of 
rital importance. 


ILLUSTRATl\^ CASES 

Examples of this are furnished in the following abstracts of cases 
reported by me elsewhere.'” 

Case 97. C S, a man, aged 5J, was admitted to the Universin* Hospital because of 
dvspnea and edema of the feet and legs Dyspnea had begun two years before and 
gradually increased until he had an attack of bronchopneumonia 1+ months before 
admission. Following this the breathlessness became much worse, at first on exertion, 
then without effort, especially toward nightfall. Increasing palpitation and peripheral 
edema caused him to consult a phpidan who diagnosed heart trouble and gate him 
digitalis. There was no personal or family history of asthma or any other allergic 
condition. For 16 years he had worked in a tety dusty occupation; during the last three 
years he had been required to wear a mask. 

Phtsical ziaMIsatiov showed edrsiotts dsypnea, cyanosis, edema, adtanced 
emphysema, a greatly enlarged heart with fedile sounds and a rapid rate, a swollen 
li%er, and many musical wheeling rales in both lungs. "Die roentgenogram showed 
enormous enlargement of the hean and probable pnenmoconioris. The elearocard'ogram 
gart evidence of severe myocardial troidtle. There was no eosinophilia. 
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Discussion. A diagnosis of advanced emphysema, pneumoconiosis and 
severe myocardial disease with congestive heart failure seemed to offer 
an adequate explanation for this symptom picture. But the wheezy charac- 
ter of the rales aroused the suspicion of allergy. On being tested, he was 
found highly sensitive to feathers. Avoidance of feathers was followed by 
marked improvement for a month. Then the signs of heart failure gradually 
returned and the patient finally died. The wheezy rales, however, did not 
recur. Had the asthmatic component been recognized much sooner, it 
might have served to delay the eventual failure of the heart. 

Case 98. W. P., a man of SI, had complained for two >ears of cough and hoarseness, 
later of increasing djspnea, worse on exertion, and finally of substemal pam. Studies 
established a diagnosis of syphiJiUc aneuiysro of the aorta and a paralysis of the left vocal 
cord. There was no history, personal or familial, of allergic disease, and the blood 
showed no eosinophilia. From ttme to time, however, there ivere wheezy rales m both 
lungs, and it became evident that his aneurysmal symptoms were worse when the wheezy 
rales were present. Skin tests disclosed sensitivity to feathers, wool, and horse hair. 
A\oid3nce of these substances resulted not only m disappearance of the rales but also in 
striking improvement of his aneursymal symptoms and undoubtedly prolonged his life. 
He died nearly three years later when the aneurysm ruptured. 

Discussion, The finding of musical rales in any patient suffering from 
heart disease should always raise the question of a co-existtng asthma. 
True as it is, that not all that wheezes is asthma, the fact remains that 
asthma is by far the most common cause of wheezy rales. 

At times the moist rales of heart failure may mask or completely replace 
the musical asthmatic rales. The failure to obtain positive skin tests, 
although In itself not an uncommon finding in asthmatics of advanced 
years, still further lulls to rest the clinician’s suspicion of an asthmatic 
condition. Under these circumstances the therapeutic effect of epinephrine 
on the patient’s breathlessness may be of diagnostic help. The following is 
an example: 

Case 99. W. S., a man, aged 65, was admitted to the hospital with chief complaints 
of d}spnea, cough, and palpitation. For 40 years he had had a chronic cough, worse in 
winter. At 48 he had his first attacks of nocturnal dyspnea, which then recurred several 
times a year, usually after catching cold. More recently the dyspnea had become less 
paroxysmal, buc more or less constant, and usually related to exertion or to certain 
cardiac phenomena. For 20 years he had had attacla of “fluttering” of the heart, with 
tachycardia, paipitation, precordial distress and m the last few months typical angina. 
For several years he had known that he had a high blood pressure. There was no family 
history of allergy. 

Physical examination showed a drowsy, orthopneic patient, cyanotic and with 
Cheyne-Stokes breathing. The chest wra» very emphysematous and there were numerous 
moist rales at both lung bases. The heart was definitely enlarged ftransi-erse diameter 
by orthodiagram was 16.8 cm ), the sounds were fertile, the rate rapid, and there were 
many extrasystolcs. The blood pre»urt was elevated. The liver was felt X cm. below 
the ribs in the midclaviculat line and was distinctly tender. There was no edema. The 
blood urea nitrogen was 42 mg. per 100 CC The roentgenogram of the chest showed 
the enlarged heart and marked passive congertlon of the lungs The electrocardiogram 
gave evidence of severe myocardial disease. In view of the old history of asthma, skin 
tests were made, hut with negative results. The whole picture, then, seemed to be one of 
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h 5 T>erteris!\e cardiovascular disease widi rather acute nijocardial failure. Venesection and 
rapid digitalization were discussed by the house officers. 

However, in view of the old asthmatic history, the attending phjsician Suggested 
the repeated use of small doses of epinephruie (3 minims) as the first therapeutic measure. 
There resulted marked and rapid improvement In all sj-mptoms. In five days the signs 
of cardoc decompensation had nearly subuded, the pulse became normal, as did the blood 
urea nitrogen. After four weeks he walked out of the hospital. 

Cardiac Asthma. At this point I wish to refer briefly to the syndrome, 
cardiac asthma, discussed more fully elsewhere (page 301). It is applied 
to dyspnea that is purely of cardiac origin, is attended by rather sudden 
pulmonarj' congestion and edema, and so has a distinctly paroxysmal 
maoner of occurrence. This condition, when produced in the manner 
desenbed, is in no way related to allergic asthma. In fact, the use of the 
word “asthma” in this instance is unfortunate because it leads to unneces- 
sary’ confusion in the minds of students. It must be remembered, however, 
that the word “asthma” in Greek has simply the significance of breath- 
lessness, and vs therefore practically synonymous with dyspnea. Today 
“asthma” is restricted to a type of dyspnea due to the bronchospasm and 
mucosal edema of an aUergic reaction. 

Paroxysmal pulmonary edema (moist, not wheezing rales) may result 
in occasional instances when an asthmatic with severe cardiac disease Is 
exposed to the things to nhich he Is sensitive. Vaughn*’* has directly ob- 
sen'ed tno such cases, the exdtaots being inhaled orris root in one and 
ingested egg in the other. Swineford*** even suggests that a majority of 
cardiacs who develop cardiac asthma are allergic. In my patient, W. S., 
dted in case 99, the findings were consistent with a diagnosis of cardiac 
asthma, yet the relief obtained through epinephrine strongly suggests the 
allergic nature of the attack. 

It would therefore be wise in every' case of cardiac asthma to think 
routinely of the possibility of an allergic factor in its production. 

Principles of Diagnosis 

The diagnosis of asthma in cardiac patients differs in no udse from that 
in other individuals. The prime requisite, however. Is an alertness on the 
part of the physician attending cardiac patients as to the possibility of 
asthma. Espedally is such alertness called for when the cardiac phenomena 
completely dominate the clinical picture, as they so frequently do. It must 
always be remembered that probably one in every’ 75 individuals has or 
has had asthma and that one in every seven is allergic. 

A detailed discussion of the diagnosis of asthma is out of place In this 
text. It will be well, however, to outline the principles involved. 

Evidence of Allergy. The possibility that a patient is allergic may 
promptly be suggested by the fact that he has presented at some time in 
his life a number of symptoms that may easily be recognized as allergic 
He may have had frankly paroxysmal dv'spnea in attacks that occurred 
whenever he was exposed to certain things, and that were relieved by 
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epinephrine or ephedrine. Other such ob\dously allergic conditions include 
hay fever, perennial allergic rhinitis (paroxysmal excessive sneezing is as a 
rule allergic), urticaria, eczema, food or drug idiosyncrasy, commonly also 
migraine. A family history of these conditions further suggests the possibil- 
ity that the patient himself may have inherited the allergic characteristics. 

The important thing from the standpoint of the history is that ques- 
tioning along allergic lines must invariably be a part of the routine of all 
history taking. 

Whenever the dyspnea tends to come in paroxysms in a cardiac patient, 
there is an increased possibihty that an allergic factor may be involved. 
This is even more true when the paroxysms occur independently of exer- 
tion or when they tend to recur at certain times and places. 

The finding of wheezing rales in the lungs should always raise the pos- 
sibility of an allergic cause in their production. This possibility becomes a 
decided probability if epinephrine promptly clears up such rales. 

Having decided on the basis of the foregoing criteria that the patient 
probably has asthma as well as cardiac disease, one has made only the 
first step in arriving at a complete allergic diagnosis. To arrive at such a 
complete diagnosis requires; 

(t) A searching history, that includes all details of his contacts with 
substances to which he might be sensitive. 

(2) A physical examination which must always include an examina- 
tion of the upper respiratory tract by a rhinologist, using the nasopharyngo- 
scope and transillumination of the sinuses. In this way anatomic defects, 
such as a marked deflection of the nasal septum with firm septoturbinal 
contacts, or secondary pathologic changes, such as sinus infection and 
mucous polyps, will be found. In selected cases, subject of course to the 
limitations imposed by the cardiac disease, bronchoscopy is indicated to 
discover bronchieaasis or bronchostenosis. 

(3) Laboratory studies, including roentgenograms, usually of the 
sinuses, often also of the chest, and in some instances of the bronchial tree 
after lipiodol instillation. 

(•4) Complete skin tests, by some one who knows what to test for 
and how to interpret the results. 

(5) Treatment itself is diagnostically important, for it determines 
not only the significance of the results of the skin tests, but may serve to 
discover causes which the tests failed to find. 

(6) Subsequent Studies. Such a complete diagnostic study is not 
necessarily the last diagnostic survey. The fundamental trouble with the 
allergic patient is not that he has asthma, or that he is sensitive to horse 
hair, but that he has inherited the ability to become sensitized to things 
in his environment more easily than do normal persons. Therefore, his 
sensitization pattern is not a fixed and static thing, but can and does change 
in the course of the years, old sensitivities disappearing and new ones 
developing. This possibility must therefore be considered when the patient 
suffers a relapse. 
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Principles of Treatment 

Here again there is no fundamental difference in the management of 
cardiac patients with asthma as compared with asthmatics who have no 
cardiac disease. There are, to be sure, occasional instances in which drug 
therapy of one condition needs to be modified in consideration of the 
other. The chief of these will be mentioned later. 

I shall confine myself to a brief outline of therapeutic principles. For 
details as to my views on the subject the reader is referred elsewhere.^®^ 

Allergic Factors. The first axiom in allergy is that avoidance of that 
to which the patient is sensitive gives by far the best therapeutic results. 
But to be wholly effective, such avoidance must be complete. When com- 
plete avoidance is impossible or highly impractical (e.g., house dust or 
pollen), then one should strive to attain a partial avoidance as great as 
may be. The production of symptoms by an allergen in a sensitive patient 
is a quantitative matter. A very little of the allergen may cause no symp- 
toms at all. Afore allergen will prov'oke mild symptoms and much allergen 
will cause serious symptoms. TTie more of the allergen which the patient 
avoids, the more likely is he to be helped by the next therapeutic measure 
to be applied: desensitization by injection of extracts of the things that 
cause his asthma. Sensitivity to pollens and to house dust most commonly 
calls for such injection treatment. In addition to these, orris root, feathers, 
hair and an occasional occupational dust may call for desensittzation when 
unusual circumstances make their complete avoidance by the patient 
impossible. Food sensitivity calls for desensitization as a rule only in case 
of the foods hardest to avoid: egg, milk, and wheat, and then this is 
attempted by feeding (rather than by injection) of increasing amounts, 
beginning with quantities too small to produce symptoms. 

The Treatment of Complications. This calls for some consideration 
of the treatment of the cardiac disease. From the standpoint of drug therapy, 
attention is called at this time to two things that should be remembered 
in the case of allergic cardiac patients. Allergic patients furnish the bulk of 
those who have drug idiosyncrasies. These include such drugs as quinine, 
quinidine, salicylates, iodides, barbiturates, and opiates. When a patient 
gives a clear-cut historj’ that he is sensitive to a drug, it should never be 
given except under the greatest need and with the greatest precautions, lest 
the result prove dangerous. The second point of warning from the angle 
of cardiac therapy Is that opiates, and especially opiates together with 
atropine, drugs so useful in cardiac disease, must be used with the greatest 
caution in patients with intense asthma and greatly reduced and very 
viscid sputum, that Is, in status asihmaticus. Their use in status asthmatlcus 
has been the most common cause for death in asthma. 

Nasal Complications often call for surgery, provided the cardiac con- 
dition permits. There may be need for a submucous resection, the drainage 
of infected sinuses or the removal of nasal polyps. Such operations should 
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be performed under local anesthesia. They should not be done during a 
pollen season, lest the patient develop a new pollen sensitivity. 

The Tkeatment or IwrEcnoN in sinuses or bronchial tree requires 
careful and sustained treatment. In addition to surgical measures to Insure 
drainage of sinuses, this includes the use of vaccines, autogenous or stock. 
Such vaccine therapy must be very cautiously used, especially from the 
standpoint of dosage, lest Injections be followed by serious reactions in 
those sensitive to bacteria. Initial doses should never exceed two million 
organisms and may have to be much smaller. Injections are best given at 
intervals of not less than one week. Change of climate, especially during 
the winter months, is a valuable measure, when feasible. 

The Treatment of the Asthmatic D5rspnea. The most effective drug 
in asthma is, of course, epinephrine. It may be giv’en by inhalation of a 
vaporized 1:100 solution or the subcutaneous injection of 1.1000 solution. 
Here the doses should be small: 2 or 3 minims, repeated as often as 
needed, rather than larger doses. Epinephrine may be suspended in oil 
(1 :500) or dissolved in gelatin that is sohd at body temperature, bur liquid 
at a slightly higher temperature. The absorption of the drug is thereby 
delayed and its effect greatly prolonged. In the presence of cardiac disease, 
however, the use of epinephrine has certain obvious limitations, even 
contraindications. These include coronary disease and hypertension, in 
which such a violently acting pressor substance should be used with extreme 
caution or not at all. Less effective, and also less dangerous, are ephedrine, 
neosynephrine and related drugs. These drugs, while less useful than 
epinephrine in severe asthma, are often very helpful in preventing attacks 
when they are routinely administered several times a day. Here again, 
smaller doses, c.g., grain to ^ grain of ephedrine sulphate, should be 
used to avoid unfavorable effects on heart and blood pressure. 

Iodides are of great value in cases of chronic and more or less con- 
tinuous asthma. Small doses, 2 or 3 grains t.i d., should be given by 
mouth and over long periods- 

Antipyrin ANn Acetanieide. Some asthmatics have found that they get 
considerable relief through certain proprietary mixtures containing these 
two drugs. Their use in cardiac patients is to be discouraged because of 
the danger of mcthemoglobin formation and consequent impairment of 
respiratory function. 

Nonspecific Protein Shock Therapy, so useful at times in chronic 
asthma, is contraindicated in the presence of cardiovascular disease, notably 
myocardial weakness, hypertension and arteriosclerosis. 

In more severe attacks, aminophyllin, Z grains by mouth, or far better, 
lYz grains in 2 cc. of solution injected intravenously, may relieve when 
epinephrine fails. 

In the Most Severe Attacks, status asthmalicus, one is dealing with 
a major emergency whicli calls for prompt and decisive action. The first 
indication is immediate hospitalization, if at all possible. The patient should 
be in a room alone, not in a ward. Bedding and all contents of the room 
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must be in keeping with his known allergic pattern. This must be arranged 
in advance. On several occasions I have saved a patient’s life by taking 
out of his oxygen lent the feather pillow that was choking him to death. 

O.KYCEN OR Oxygen with Helium, is the most effective means of com- 
bating the cyanosis. 

Anesthetics. At times surgical anesthesia has proved life-saving. 1 
prefer to use avertin, 60 to 80 mg. per kilo, of body weight, given in solu- 
tion by bowel. 

\'enesection in the presence of pulmonary edema is of recognized 
value. One should remember the principle set forth by the old phlebotom- 
isis: that 10 ounces rapidly withdrawn was more helpful than 20 ounces 
removed slowly. 

Climatic Treatment. TTierc is no climatic treatment of asthma. There 
IS only climatic treatment for the individual asthmatic. What may be a 
favorable climate for one may not prove so foe another. A few guides in 
selecting a climate may be ventured, but without any adv'ance guarantee 
of efhcac)’. An equable climate without severe storms is preferable for 
most asthmatics. The asthmatic with cardiac disease should never go to 
an altitude higher than 2000 feet. TTiosc with much bronchitis and con- 
siderable sputum will be better off tn the dr>’ climate of southern Arizona 
or southern California. On the other hand, if the patient’s sputum Is scant 
and viscid, a moist climate and near sea level is belter (Georgia, Florida, 
Gulf Coast). High humidity, and especially fog are badly tolerated by 
most asthmatics. Whenever a climate change Is comemplated, care must 
be taken that the patient docs not encounter in bis new environment the 
things to which he is sensitive. 

From what has been said, it »s clear that the management of a patient 
with asthma and cardiac disease requires of the physician a degree of 
skill and judgment not e.Tcccded in the realm of clinical medicine. 
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CARDIAC PROBLEMS IN SURGICAL PRACTICE 

THE SURGICAL RISK 

We have advanced considerably since the days when auscultation at 
the last moment in the anesthetizing room was considered sufficient to 
determine the risk from the cardiac standpoint. Today the functional 
capacity of the circulation is stressed, while the murmurs that attend val- 
vular lesions carry far less weight in the final estimate of the patient’s 
ability to stand the added strain of anesthetic and operation. There is 
also a greater realization today that the circulation is not the simple 
problem in hydraulics it was once believed to be and the heart is not the 
only motive organ. 

The role of the peripheral circulation in the production of many 
symptoms in surgical patients that were formerly regarded as cardiac 
manifestations is now appreciated. A better understanding of the signs 
and symptoms that accompany surgical shock aids in the recognition of 
this condition and still further reduces the number of heart deaths reported 
by surgical services. 

A detailed study of every aspect of the cardiac patient is an essential 
prelude in the assessment of the surgical risk. Here again the ciassirication 
of the American Heart Association (page 59) proves most useful in assem- 
bling the essential details, for only when the cardiac diagnosis is sum- 
marized under etiology, anatomy, physiology, and functional capacity 
is the way paved for consideration of the problem of the surgical risk. 
I have found the small form shown in Table XI a handy guide in these 
cases. If filled out by the surgeon and internist before the consultation, it 
will sharply outline the situation and save considerable time. 

Responsc to Exercise. A knowledge of the heart’s response to the ezer- 
cise imposed by daily activities will aid in ^ving an opinion as to its 
probable conduct during anesthesia and operation. Many times the bur- 
den imposed by operation is far less than this accustomed load. Con- 
sequently, if the patient tells us that he has no dyspnea or chest pain 
on ordinary exertion, we can be reasonably sure that the functional capacity 
of the heart will not be dangerously taxed by the operation. The few 
exceptions to this rule arc the usual unpredictable types: coronary dis- 
ease \vith angina and syphilitic aortitis. Sudden death of patients in these 
groups may occur during surgical procedures just the same as it may occur 
during the ordinary activities of every day life, but fortunately this is a 
rare event. 


47J 
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Table XI 

PRE-OPERATIVE CARDIOVASCULAR CONSULTATION SHEET 
Age; Service of: 

Occupation: 

Surgical diagnosis: 

Operatiori contemplated: 

Past medical history (resume): 

Family history of cardiac disease: 


TTiE CAkDlOVASCCLAK STATLS 


Symptoms 


Dyspnea or chest pain (cheek) — 


{ Location 
Duration 
Radiation 

Duration of aba\e symptoms? 
Arc they stationary or progressive? 
Is cardiac failure present^ 


' On level 
On gr^c 
On stairs 
On horrying 
Against the wind 


Edema’ 


Its extent; 


EXAinNATlOV or THE CSROIOVASCCLAk SYSTEM 

General appearance. 

Blood pressure; Systolic Diastolic 

Venous pressure* 

Peripheral vessels (check): Barely palpable TTuefcened 

Tortuous Caldfied 

Retinal vessels (if examined): 

Heart! 

Size (record ^icion of apex beat if palpable): 

Thrill (location and timej: 

Heart sounds (intensity, splitting). 

The rhythm: 

Murmurs (location, transmission in erect position and in recumbency): 

Response to previous operations; 

Response to exercise test: 

Result of electrocardiographic study: 

Result of chest roentgenegram or fluoroscopy: 

Orthodiigram: 

(A) Edologic 

(B) Anatomic 

Cardiovascular diagnosis (C) Physiologic 

(D) Funedonai capacity 
Therapeutic Class 

The grade of risk: 

Result of operation: 

Cardiovascular condition on discharge: 

Cardiovascular prognoris: 

Patients v?ho have complete heart block should be judged on the basis 
of the myocardial reserve. Usually they cannot carrj' on ordinary actn-ities 
of life without discomfort and are poor risks. Well-compensated rheumatic 
and hypertensive hearts usually stand anesthesia and operation very well. 
When rales are present in the lung bases or other signs of congestive 
failure can be demonstrated, the patient is a poor risk and should not 
be operated on until the congestion clears, and then only if the situation 
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without operation is an immediate threat to life itself. An estimation of the 
grade of cardiac risk based on a study of the patient’s functional capacity 
may be obtained by the application of the data summarized in Table XII. 


Tabie Xlf 

THE GRADE OF RISK BASED ON A STUDY OF THE FUNCTIONAL CAPACITY 


Grade I. Class 1 of 

American Heart Association 
(New classification) 
Grade II. Classes 2 and 3 of 

Americ.tn Heart Assoctafion 

Grade in. Class 4 of 

American Heart Association 


Good risk. Here are included patients m whom 
ordinary physical activity does not cause undue 
fatigue, palpitation, dyspnea or chest pain, all 
cases of well-compensated valvular heart disease 
csceptsyphiliuc, hypertensive heart disease with 
no renal involvement. 

Risk fair with careful medical supervision and 
pre-operative treatment. Emergency surgery 
only ifn«| risk improved. Here are grouped cases 
of beginning congestive failure and angina. These 
cases all show undue fatigue, palpitation, dysp- 
nea Of chest pain on ordinary physical activity. 

Surgery contraindicated. These patients show 
signs of ca^iac insufficiency at rest or signs of 
heart infection. They cannot carry on any physi- 
cal activity without discomfort. Here are in- 
cluded severe angina patients, cases of cardiac 
decompensation with edema and severe dyspnea 
and patients with marked reduction of the myo- 
cardial reserve. 


Type of Surgical Procedure. Finally, an estimation of the surgeon’s 
ability in performing the contemplated operation and the probable duration 
of the procedure must be considered. CeTta)n]y the patient who is on the 
operating table for three hours is not as good a candidate for recovery as 
the patient who is back in his room in half this time following the same 
operation, provided an equal delicacy of tissue manipulation has been 
shoivn. 


The Value of the Electrocardiogram 

The electrocardiogram is rarely the sole basis for estimating the surgical 
risk except in the presence of unusual arrhythmias or when coronary occlu- 
sion is suspected. However, the electrocardiogram may be of indirect as- 
sistance in evaluating the cardiac prognosis which will aid in making the 
decision regarding operation. Many operations of convenience like hernior- 
rhaphy and hemorrhoidectomy are not carried out in cases where the 
electrocardiographic findings pmnt to a very serious lesion that is usually 
not compatible with more ^an a year or two of life. The electrocardiogram 
may also ease the surgeon’s worries by identifying a number of cardiac 
arrhythmias as harmless types, the EtecntocARDiocRAsr in itself offers 
NO SHORT CUT TO AN ESTIMATION OF THE SURGICAL RISK. It is only a part of 
the cardiac examination and should be considered with the rest of the 
clinical and laboratory data in making the evaluation (Table XI). 

Occasionally the electrocardiogram may be a great assistance to the sur- 
geon in differentiating coronary occlusion from acute abdominal emergen- 
cies when the pain is referred to the abdomen (page 479). 
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Choice of Ancsthetic 

If care is used in the choice of the anesthetic and the anesthetist, no un- 
toward effects on the heart need be feared. Although disturbances of cardiac 
rhythm during induction as well as fall in the blood pressure and cyanosis 
are often noted, we cannot blame the heart for what is often the result of a 
poorly administered anesthetic. If a sudden increase in the pulse rate that 
attends the onset of a paroxysm of tachycardia occurs during anesthesia, 
this should not be a cause for alarm if dyspnea and venous stasis are absent. 
Vagus pressure often stops the attack, and it is rarely necessary to resort 
to emergency measures (page 383). 

Electrocardiographic studies made during operation on 109 patients by 
Kurtz and his coworkers*'^ showed marked changes in the rhythm. Sinus 
arrhythmia, extrasystoles, downward displacement of the pacemaker were 
the most common alterations, although paroxysmal auricular fibrillation 
and heart block were recorded in rare instances. Chloroform was found 
to produce the greatest number of irregularities and procaine the least. 
The association of chloroform with instances of ventricular fibrillation has 
likewise seemed to decrease the frequency of its use in modern surgical 
practice. 

Care should be exercised in the use of epinephrine combined with the 
various preparations used in local anesthesia in patients with coronary 
disease and angina, since instances of coronary occlusion following opera- 
tion have been traced to this source. Epinephrine may also provoke ven- 
tricular fibrillation m susceptible cases if not used cautiously. 

Nitrous oxide-oxygen, if skillfully given, is satisfactory for cardiac pa- 
tients. However, if the situation is not in the hands of a well-trained 
anesthestist, ether, using the open drop method, is safer. 

CARDIAC ARREST DURING ANESTHESIA 

The sudden stoppage of a normal heart during the administration of an 
anesthetic is an emergency that has a happy ending in few instances. Con- 
sidering the advances made in the experimental laboratory and the recent 
successful defibriUation of the human ventricles by Beck,®® prompt action 
by previously trained resuscitation squads should bring success in a much 
higher percentage of cases. 

Ventricular fibrillation and cardiac standstill are the terminal 
mechanisms that must be combated. In 1850, Hoffa and Ludwig first 
showed that electrical stimulation of the mammalian heart produced ven- 
tricular fibrillation and death. Provost and Battelli, in 1899, succeeded in 
applying a countershock directly to the fibrillating heart by placing elec- 
trodes on its surface and bringing about complete standstill. Hosker, 
Kouwenhoven, and Langworthy, in 1933, demonstrated that adrenalin 
and calcium chloride after the countershock and standstill restored the 
normal beat. Wiggers used massage before applying the countershock- 
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and has been successful in re-establishing normal rhythm in dogs with 
fibrillating ventricles. 

Mautz emphasizes the importance of adequate pulmonary ventilation 
while attempts are being made to revive the fibrillating ventricles. A supply 
of o-tygen can be delivered to the lungs by the use of a face mask or an 
intratracheal tube. Direct massage of the heart moves the oxygen from 
the lungs to the brain tissues where the lack of oxygen produces irreparable 
damage in three to five minutes. A chest incision with removal of one or 
two cartilages should be quickly done and the heart grasped in the hand. 
In this manner the heart may be emptied and circulation continued. 

The process of defibrillation should next be attempted. Mautz, work- 
ing in Beck's laboratory, has demonstrated that procaine hydrochloride is 
Useful in the defibrillation process by reducing the irritability of the heart. 
Two cc. of a S per cent solution are injected into the right ventricular 
cavity. Massage of the heart forces the drug into the coronary circulation, 
and the cardiac tone is quickly reduced. When an electric current of 1.0 
to 1.5 amperes is then sent through the heart by placing two electrodes 
directly on its surface, the fibriHauon is usually replaced by standstill. At 
this stage 1 cc. of a I to 1000 solution of epinephrine hydrochloride well 
diluted and added to a 5 per cent solution of calcium chloride is injected 
into the right ventricle, and massage continued. Co-ordinated contractions 
of the heart are now initiated in many cases, although small subsequent 
doses of epinephrine may be necessary. To guard against dilatation the 
heart should be carefully watched for 20 minutes before tlie chest Is closed. 
A team possessing the knowledge of the essential apparatus and the 
technic to employ in using the drugs that have been recommended by Beck 
and his associates in the defibrillation of the human ventricles should be 
available to every surgical service. 

Other Procedures. In the absence of the team and equipment neces- 
sary to defibrillate the ventricles, either of two procedures may be em- 
ployed. The heart may be massaged through the diaphragm, and in this 
manner a flow of blood to vital cerebral centers maintained, or intracardiac 
injections may be used. The combination of tliese two methods is more 
apt to be successful, but the results w'iU not equal application of the more 
accurate measures outlined above. 

Drugs. Any of the numerous drugs that have been recommended for 
cardiac injection may suffice in cases of standstill if they are capable of 
producing an irritable ectopic focus at the site of injection.^®® In the first 
stage of anoxemia there is a failure of impulse formation at the S-A node. 
The piercing of the heart muscle itself is a stimulation and is followed by 
a cardiac contraction and the rc-establishment of normal rhythm. In a later 
stage of anoxemia, when the heart muscle is pierced by the needle, it sends 
out a series of stimuli causing a paroxysm of tachycardia, which is of the 
ventricular type if the muscle of the ventricle is pierced, or a paroxysm of 
auricular flutter if an auricular area is injected. Hyman’®®- points out 
that the important diffcience between these mechanisms in the second 
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stage of anoxemia is that paroxysms of ventricular tachjcardia or flutter 
nearly always end in fibrillation and death, while paroxysms of auricular 
flutter lend themselves to treatment, consequently, it is far better to 
INJECT THE AURICLES IN AN EMERGENCY. The right auriclc is preferable 
and is just as accessible as the ventricular site. The right auricle is en- 
tered by inserting the needle in cither the third or fourth intercostal 
space just to the right of the sternum. 

Can the Surgical Risk Be Improved? 

Cooperation of the surgeon and internist makes possible the improve- 
ment in the risk by proper pre-operative treatment in many cases. Early 
congestive failure calls for delay in operation until it is controlled by the 
usual measures of rest and digitalis. Recent studies also show the practical 
importance of biochemical considerations in improving the surgical risk. 
Hypochloremia, hypoprotetnemia, as well as vitamin-B deficiency (Chap- 
ter 21) influence edema in these patients and may increase tlie haz- 
ard of operation regardless of the technical skill of the operator. The 
same rule applies to the delivery of patients in obstetric practice. 

Pre-operative digitalization is indicated only in the presence of conges- 
tive failure or auricular flbrillation. Some surgeons still prescribe digitalis 
routinely before operation in all cardiac cases even though the patient 
shows no circulatory symptoms in carrying out the ordinary activities of 
life. If this evidence of good circulation is present, how can it be further 
improved by the use of digitalis? The belief still exists that digitalis is 
useful in sustaining blood pressure and in increasing “myocardial tone.'’ 
This it does not do, neither does it prevent hypostatic pneumonia In old 
people following operation. On the other hand, there is evidence that digi- 
talis administered routinely before operation in the absence of cardiac 
failure may contribute to a fatal cardiac accident (page 86). 

Postoperative Cardiac Accidents 

In patients who have cardiac disease of the coronary type with angina, 
the possibility of an accident under the surgeon’s care is the same as it is 
in the medical ward. However, if convalescence from operation is com- 
plicated by sepsis or pneumonia, these factors may precipitate an occlu- 
sion. When surgery is imperative in the midst of an attack of coronary 
thrombosis, which is fortunately rare, the mortality rate will be high. Sud- 
den death following major surgery in patients who ha\e syphilitic aortitis 
cannot be prevented. 

Another cause of death during the postoperative period is congestive 
failure. Embolic and cerebral accidents occur more frequently in these 
patients with impaired circulation. As a general rule, all cardiac cases 
react badly in the presence of postoperative infection or pneumonia. Con- 
gestive failure can be made an insignificant cause of postoperative deaths 
only when recognized and promptly treated before operation. 
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CIRCULATORY PROBLEMS OF SURGICAL IMPORTANCE IN 
THE DIAGNOSIS OF ABDOMINAL LESIONS 

Abdominal symptoms may be produced by almost any of the etiologic 
types of heart disease previously discussed (Table XIII). The mechanism 
of the production of the symptoms, hotvever, is v'ariable. For example, the 
failure of the heart as a purop, causing congestion of the abdominal organs, 
is usually first reflected in enlargement of the liver. Rheumatic heart dis- 
ease with mitral stenosis is present in over 50 per cent of these cases, al- 
though hypertensive or arteriosclerotic heart disease may be the cause. 
Cardiac failure may produce the symptoms usually encountered in gastro- 
intestinal-tract disease — gas, anorexia, nausea, vomiting, diarrhea, fulness 


TABtE xni 

CLASSIFICATION OF CIRCULATORV DISTURBANCES OCCASIONALLY PRa 
DUCfNG ACUTE ABDOMINAL SYMPTOMS 

(1) Cardiac Failure 

(A) Congestive Type 

Liver Enlargement (right upper quadrant pain). 

G.-I. Trace Congestion (nausea, vomiting, gas, hemorrhage, etc ). 

(B) CoronaiyT>pe (reflex). 

Angina (pain referred to upper abdomen). 

Coronary Occlusion (similar mechantsm). 

(2) Pericardius 

(A) Acute Pericarditis (pam at times referred to abdomen). 

(B; Cafciflc Pericarditis (cardiac compression). Ascitts may be an early symptom. 

(J) Embolism and Thrombosis 

(A) Mitral Stenosis (auricular flbriitauon). Emboii from large left auncle to splenic, 
renai, superior and inferior mesentenc arteries, and to bifurcation of aorta and iliacs. 

(B) Subacute Bacterial Endocarditis. Infected emboli from left side of the heart. 
Same locations as above. 

(4) Organic Vascular Changes 

(A) Aortic Aneurj'sm 

(a) Symptoms produced by tumor gto'vth- 
Displacement of organs. 

Vertebral erosion. 

(b) Symptoms produced by rupture or dissection. 

(B) Arteriosclerosis, ^asm (abdominal angina). 

Hemorrhage (m hypertension). 

Thrombosis. 

(C) Periarteritis nodosa. 


and pain in the abdomen, and loss of weight. Mild, yet clinically detectable, 
degrees of jaundice may be added to the symptom of right upper quadrant 
pain caused by sudden distention of the liver capsule, completing the mas- 
querade.®*^ Ascitic fluid in small amounts may arise further to complicate 
the picture. In some cases if constipation is present with the congestive 
failure, this distention of the coion may reflexly inhibit the flow of bile 
from the liver as well as cause hypeitonicity of the sphincter of Oddi. 
BU'iary dyskmesia follows.*” 

Compression of the heart in calcific pericarditis by the decrease in dias- 



178 MA.VAGKMENT OF I'lIE CABDIAC FATIENT 

tolic fillin? may produce sign* of venous engorgement, and the large li\er 
and ascites may first attract attention to the condition (page 181 ). 

Embolism. In certain types of heart disease, embolism is a frequent 
mode of production of confusing abdominal svmptoms. Again, patients 
iMlh mitral stenosis and enlargement of the left auricle constitute the tr.a* 
joriiy of this group. Subacute bacterial cndtxrardilis, with its tendency tn 
tnvol%cmcnt of the left side of the heart, is likewise a dangerous threat to 
the integrity of tiie arterial circulation bclow' the diaphragm. Emboli In 
\esseh supplying the abdominal organs may be responsible for the sudden 
onset of symptoms simulating a variety of surgical lesions. CX'cluston of 
the mesenteric vessels presents a picture often diagnosed intestinal obstruc- 
tion, while a diagnosis of renal calculus may be made when an cmlxilus 
lodges in the kidney. 

Referred pain from coronary-artco' disease with angina, or more 
frequentlj occlusion, may simulate any type of gastro-intcsiinal tract dis- 
turbance. The abdominal reference of pain in cases of angina and occlu- 
sion, and infrequently in cases of acute pericarditis, may simulate gall- 
bladder disease, ulcer or acute pancreatitis. Similarly, reflexes from these 
organs may at times produce changes in the cardiac rhythm and even in 
the form of the electrocardiogram. Recent cxpcTimcnts upon dogs by 
Owen^ and Cntiendcn and Ivy** have served to prove that this mechan* 
ism is more than a mere possibility. Stimulation of the vagus nerve by dii* 
lurbances in the gallbladder is no doubt the fundamental cause. 

Palpable abdominal masses caused by aneurysmal dilatations nl the 
abdominal aorta, particularly when they occur in women, arc puzzling to 
the surgeon. Rupture or dissection of the aneurysm produces an acute pic- 
ture rarely correctly diagnosed and often leading to an unnecessary 
celiotomy. Smaller hemorrhages, althouirh prixluctive of the same degree 
of confusion, may occvir in abdominal organs in liypcttcnsion. Atictio- 
sclerosis of tlic abdominal vc«scU may lead to tliroml)0$is, and the clinical 
picture will depend upon the sire and location nf the vessels involved. Re- 
duction of the blood supply in the absence of thrombotic occlusion may 
give rijc to abdominal symptoms that have been grouped under the cbii- 
ual heading vi abdominal angina. I.ack of proper blood supply (Ischemia) 
when the demand on the pa^tro-intcstinal tract is greatest (after meals) 
produces pain. 


ll.l.US'IR.VnVE CASES 

CoRONVRV UrvRT CoMrucATto WY Actnc Cohov^ry Occlitsiov 

WITH AlU>OMI^AL RiriurNcc or Pai.s 
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July €, I’JS "Uh of •vJI-'. »rfre epigiCne pj'n coribc o" 
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fusely. Pulse 100, temperature 97“ F., and respiratory rate 30. The heart was not 
enlarged. B. P. 110/70. There was npper abdominal tenderness but no rigidity. 

Laboratory Data. \V. B. C. 12,000. The first electrocardiogram was negatise. 
A second electrocardiogram taken a few hours later showed characteristic T-wa\e 
changes of coronary occlusion. 

Discussion. The previous digestive tract disturbances complained of 
by this patient were, no doubt, secondary to the coronary lesion. He suf- 
fered from a vague type of “indigestion” for some years, and although he 
was never fully studied to prove the diagnosis of peptic ulcer, it was as- 
sumed that this lesion was present because of the favorable effect of alkali 
therapy. The history of this form of treatment centered the attention of 
the receiving ward physician on the gastro-intestinal tract; the diagnosis 
of ruptured peptic ulcer was made, and the patient was placed on a sur- 
gical service. It is a matter of additional interest in this case that the usual 
leads of the first electrocardiogram were entirely negative, and the typical 
electrocardiographic pattern did not appear until 18 hours after the onset 
of the attack. At the same time a friction rub was heard over the pre- 
cordium, clinching the diagnosis. It appears that the dangerous period for 
these cases in which there is abdominal reference of pain is the silent inter- 
val between the onset of the attack and the development of the typical 
electrocardiographic signs. 

COROVARY Sclerosis Follo«to by Acute Corovary Occlusion 
Diagnosed Csllbladder Disease 

Case 101, N. M., a male clerk of 51, when first examined complained of Indigestion, 
gas, and occasional pain in the upper abdomen. Dyspnea and palpitation bad been 
present for years. No edema or chest pain. The significant findings were obesity, slight 
increase in blood pressure (164/94), occasionat premature beats, but not much in- 
crease in heart size. The electrocardiogram (Fig. 154 A) showed only a left axis devia- 
tion. The patient was placed on a dietary regime and told to make arrangements /or a 
gallbladder roentgenologic study. This he failed to do, and when next seen, IS months 
later, he showrd no improtemenr. The indigestion was ssorse, the dyspnea was in- 
creasing, and he stated that a sseefc before the second examination he had experlenecd 
a very severe attack of indigestion. This attack came on at night, awakened him from 
his sleep, and required a hypodermic injection of morphine for relief. Another electro- 
cardiogram (Fig. IS4 B) showed the presence of a recent coronary occlusion of the 
posterior type, 

Discussion. times, in patients of this age a/ai huiid, gaDhhddtx 

disease and coronary disease coexist. This association has led to a great deal 
of discussion and much speculation in the literature. The exact relationship 
between a diseased gallbladder and the heart remains a complex subject, 
although electrocardiographic evidence of improvement has been observ'ed 
to follow cholecystectomy, as will be shown presently. Many investigators 
have also demonstrated the existence of important reflex pathways between 
the gallbladder and the heart. Even effects upon the cardiac rate and 
rhythm have been shown to occur at the time of operation. It has been 
my impression in a number of cases where striking postoperative improve- 
ment in the pain has been observed, that the initial opinion as to the degree 
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of coronary invoK'ement was incorrect- In other words, most of the 
symptoms were produced by disease in a high-Ij-ing gallbladder. 

If this is true, our chief concern, therefore, lies in the correct identification 
of the major lesion. The pain of acute coronary' occlusion is often confused 
n-ith the pain produced by gallstones, and a celiotomy performed.^'®- 
Pain, vomiting, fever, leukocytosis are ojmmonly met with in both condi- 
tions. Howerer, if the past history' is carefully revnewed, the patient nith 
gallbladder disease will usually show a history of indigestion, while the 



Fic. 154. The electrocardiogram. 3/20/37 »how* left axis deviation. C/I5/3S show* 
deep Q-3 and domed RS-T Interral* In leads 2 and 3 (posterior coronary occlusion). 
The subsequent studies show a return of tradug toward normal. Q-2 and Q-3 penitt. 


patient with coronary occlusion may give a history of mild attacks of angina 
on effort. A complete cardiac study, using the form suggested (see Table 
XI) -Kill seldom fail to throw hght on the correct diagrrosis. The degree of 
shock usually obsen'cd in coronary’ occlusion is not present in gallbladder 
disease nor is the sharp drop in the blood pressure so constant in gall- 
bladder colic as it is in coronary occlusion. The appearance of a friction 
rub over the precordium clinches the diagnosis in favor of anterior occlu- 
sion, while the appearance of jaundice swings the balance toward gall- 
bladder disease. 

Cholelithiasis may cause certain dianges in the rhythm of the heart re- 
fleily through the autonomic nervous sy'stcm- Inhibition of the heart can 
also be causi^ by stimulation of the fflaments of the vagus arising from the 
wall of the gallbladder. Heart block, relieved by atropine, has been reported 
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to result from gallbladder stimulation. The jaundice produced in some 
patients by gallbladder disease may affect the cardiac mechanism in some 
instances. 

Bjljary Tract Disease and Cokosaky Disease — ^Marked IsIpRov’Es^E^T 
IN Cardiac Status Following Cuolccystcctomy. (Dr. I. S. Ratoin) 

Case 102.* H. B., male, age 45 when first examined on 4/1/35 gave a history of 
several attacks of typical biliary colic over a penod of 18 months. For approximately 
three years before admission there was in addition a historj* of dj-spnea and a sense of 
substemal oppression following moderate exertion. A roentgen study revealed the 
presence of gall stones, and the electrocardiogram showed a flat T-wave in lead 1 
(Fig. 155 A). A cholecystectomy was performed on 6/15/35. Contalescence was 
smooth and unetentful. Eight months later the patient reported that he was in an 
excellent state of health. Bath cardiac and biliary tract synipioins had entirely dis- 
appeared. This improvement was reflected in the electrocardiogram taken at this time, 
which showed an upright T-wa\e in lead I (Fig. ISS B). 

Case 103. Mrs. B. S., an Amencan housewife of 56 was well until nine months be- 
fore admission. At this time she had her first attack of epigastric and substemal pain. 
A diagnosis of calculous cholecystitis was made and during the next six months she had 
a good deal of distention, flatulence, and heartburn. At the end of this period there 
occurred another severe attack of epigastric pain, again folloived by seteral months 
of marked indigestion. The patient lost 30 pounds in weight and could only be kepi 
comfortable on a liquid diet. Cholecystogram resealed abnormal function with multiple 
stones In the gallbladder. An electrocardiogram (Fig. 356 A) made on 3/1/36 showed 
slurring of the QKS complex and inversion of the T-waves in leads 3 and 3, which 
was interpreted as evidence of myocardial damage. Cholecystectomy was performed 
the next day. Convalescence was entirely uneventful. On 5/3/36 a follow-up examina- 
tion revealed that the patient was in excellent condition with no recurrence of any 
of the pre-operative symptoms. An electrocardiogram showed an essentially normal 
picture (Fig, 156 Ej). 

Discussion. In 1908, Babcock called attention to the frequency of 
co-existing cardiac disease and biliary tract disease, and three years later 
this association was further elaborated by Riesman. It was the opinion 
of Babcock and Riesman that the cardiac disease was due to myocardial 
changes brought about by primary infection in the gallbladder wall. In 
1931, Schwartz and Hermann called attention to the fact that obesity was 
frequently associated with biliary-tract disease and that the cardiac abnor- 
malities might be due simply to the myocardial changes that accompany 
this condition. More recently it has been suggested that certain of the dis- 
turbances in cardiac rhythm in patients with gall-stone disease may be 
purely reflex in character from this focus. 

The frequency with which improvement in the patients’ cardiac function 
has been observed after cholecystectomy for gall-stone disease; the dis- 
appearance of various types of arrhythmias, the improvement in the asso- 
ciated anginal syndrome, and the return to normal of the electrocardiogram 
after competent biliary tract surgery has convinced many clinicians that 

• Cases 102 and 103 presented and discussed by Dr. I. S. Ravdin, Professor of Research 
Surgery, University of Pennsylvania. 
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gall-stone disease at least adds an additional load to an already handi- 
capped heart. 

Fitz-Hugh and Wolferth’®- several years ago called attention to the fact 
that patients with gall-stone disease who exhibited cardiac symptoms, 
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flat or inverted T-waves in the first ttvo leads. Not only were the patients 
relieved of their biliary-tract symptoms, but these observers found that 
the electrocardiographic changes were reversible within a short period 
after the biliary-tract operation. These studies point to a toxic effect of the 
diseased gallbladder on the myocardium. 

It should also be remembered that gall stone disease may coexist with 
coronary disease in patients who have had one or more acute occlusions. 
In a group that now numbers 68 patients who were found, following com- 
plete studies, to have evidences of moderate or severe myocardial disease, 
we have been impressed with the improvement in the cardiac status fol- 
lowing the eradication of gall-stone disease. It may be that the chronic 
gastric distention and interference with gastro-iniestinal motility which so 
many of the biliary tract patients show plays a part in accentuating the 
pre-existing cardiac abnormality. It has been our experience that patients 
with gall-stone disease, who also have heart disease, need not be denied 
operation. In the group of 68 patients referred to above where operations 
were performed for simple gall-stone disease or for a stone in the common 
duct, or both, there have been but three deaths. 

ILLUSTRATIVE CASES 

Abdominai Aortic Aneurysm of Arteriosclerotic Origin Simulating 

Acute Surgical Abdomen at Time or Dissection Prior to Final 
Rupture 

Case 104. F, male, age 4$, had been healthy, except for occasional attacks of 
tncfigesciofl, until the sudden onset of a tearing pain m the upper abdomen uich radia- 
tion to the right lumbar region. It was accompanied by sweating, pallor, and vomiung, 
and when the patient attempted to go to the bathroom, the slight exertion caused him 
to fall to the door in collapse. There was msolunfary emptying of the bladder and 
bowel. When first seen, he was pulseless sviih rapid shallow respirations The picture 
Was one of impending dissolution. The abdomen showed board-like rigidity and the 
temperature by rectum was F. In 20 jninvtes, the paiient regained consciousness 
and the pulse became perceptible at the wri«. A diagnosis of perforated peptic ulcer 
xvas made and operation advised. Further observations, however, changed this diagnosis 
when the board-Iike rigidity of the abdomen disappeared. A mass, thought to be an 
aneurysmal sac, was palpated. On large doses of morphine and shock treatment there 
was rapid improtemenc in blaaJ pressure, cwlor, aied palse tvJume for 3d heurs. At 
the end of this time, there was a recurrence of severe abdominal pain, again accom- 
panied by signs and symptoms of profound shodt. Board-like abdominal rigidity did not 
reappear, and the aneurysmal sac was distinctly felt. It was more tender and larger in 
sire and there was a bulging in the right fiank. The patient showed increasing pallor 
and died in coma two hours later. 

Autopsy shotved no peptic ulcer, but advanced atherosclerosis of the aorta, an ab- 
dominal aortic aneurysm with rupture. The entire right side of the abdomen from the 
spinal column to the lateral wall and from the Uver to the pelvis was filled with 
massive retroperitoneal clot that pushed the postenor peritoneum so far forward that 
it was nearly in contact with that of the abdominal wall. The hemorrhage had pushed 
into and split the mesentery of the cecum and ascending colon. The mesentery of the 
small bowel was not affected. The kidney, ureter, adrenal gland and other retro- 
peritoneal structures floated m the enormous clot. 
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Retroperitoneal Space and Structures, The aortic nail was thin and inelastic, 
and the intima was pitted and cracked tvith atheromatous ulcers. Just distal to the 
origin of the superior mesenttric artery, extending to and itivoUing the bifurcation, 
was a large, fusiform dilatation which projected forward and to the left into the 
abdomen. After removal this measured 14X8X6 cm. The root of the tnesenter>’ 
lay across its anterior surface. \Vhen opened, the forward bulging portion was found to 
be filled with layers of dense yellow fibrin. The wall was continuous with that of the 
aorta, oserlaid and reinforced by petitoneum and its connectise tissue, to which h was 
closely adherent. The lumen of the vessel, which went through the mass against the 
posterior wall, ssas lined by a smooth, red layer of fresh thrombus. In the central 
portion of this thrombus was a small fissure which overlaid a short ( 1 cm.) irregular 
rupture in the posterior wall of the aorta. 

Discussion. Abdominal aortic aneurysm is a rare yet important con- 
sideration in the differential diagnosis of the acute surgical abdomen. 
Symptoms arising from its rupture or dissection often confuse the surgeon 
in the diagnosis of abdominal emergencies, puzzle the urologist, when 
small hemorrhages invade the tissues about the kidney or press on the 
ureter, and frequently tax the diagnostic acumen of both internist and 
neurologist in interpreting pain referred to various sections of the body. 

It is surprising how large these aneurysms may become and how 
great a displacement of the abdominal organs they may cause and still 
elude clinical detection if the sac points posteriorly and does not erode the 
vertebrae. Thompson reported an abdominal aneurysm, in a laborer, age 
59, which contained six and one-half quarts of fluid blood and clots at 
autopsy. The aneurysm had pushed both kidneys so far forward that 
they were diagnosed as metastatic masses on palpation. This patient had 
not consulted a physician until the last few weeks of life. Many cases 
reported in the literature were not seen until they had become moribund 
following perforation or dissection. When subjective symptoms from these 
cases are tabulated, the most frequently recorded is pain. It may be of 
any variety from a vague type of abdominal discomfort, occurring at times 
in patients before rupture, to the typical, agonizing terminal variety at- 
tending the tearing of the aortic wall. The type of pain experienced by the 
patient in these vascular accidents is outstanding. Extremely large doses 
of morphine seem ineffective in such calamities, and this alone should 
suggest an abdominal vascular complication. The ensuing symptoms of 
profound shock add further evidence. Many times, in the cases reported 
in the literature, preliminary smaller ruptures may precede the final event. 
The intermittent hemorrhages confuse the picture, and often unnecessar}’ 
surgical exploration is undertaken. The distribution and character of the 
pain at the time of rupture depend on the location of the aneurysm and 
the point of rupture. Extravasations into the retroperitoneal space are 
frequent. If either kidney or the ureter is involved, renal colic is simu- 
lated, and the pain may radiate down the inner aspect of the thigh to 
the testicle. The high site of the rupture, as in this case, often leads to 
the diagnosis of perforated peptic ulcer. Vomiting and diarrhea are fre- 
quently present and serv’e further to complicate the picture. 

Figure 157, compiled from cases reported in the literature, shows the 
variety of symptoms that may result from rupture, pressure, or dissec- 
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tion when various structures of the body are involved : ( I ) retroperitoneal 
rupture with perinephric collection simulating abscess; (2) pressure on 
ureter with picture of uremia; (3) rupture into the gastro-Intestinal 
tract (duodenum) — pressure on duodenum gives symptoms of pyloric 
obstructure; (4) rupture into the peritoneal cavity; (S) rupture simu- 
lating psoas abscess; (6) dissection tvith pressure on iliac arteries fol- 
lowed by gangrene; (7) rupture through the diaphragm into the pleural 
cavity with symptoms of thoracic disease; (8) spinal erosion with pain 



Fig. 157. Diag-cam illustrating^ organs invoh'ed and jiathwaj’s of dissection in re- 
ported eases of ruptured abdominal aortic aneurysm. (From New Intern Clin, 

1939.) 

m the back and legs; and (9) rupture into the inferior vena cava (arterio- 
venous aneurysm). Consequently abdominal aneurysms may produce 
melena, hemoptysis or hematemesis. PortaU, splenic- or mesenteric-vein 
thrombosis may occur and give the first clue to the presence of an aneurysm. 

The clinical diagnosis of abdominal aortic aneurysm rests upon the 
demonstration of a pulsating, expansile tumor mass. This sign was present 
at the time of the second examination of Case 104. Inspection then showed 
a very slight anterior bulge of the abdominal wall, but no pulsations could 
be seen. At times a thrill may be palpable over the suspected mass. Pal- 
pation, carefully carried out, usually clinches the diagnosis. The tumor 
mass, when grasped, shows expansile pulsations as well as upward thrust, 
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and it will seldom be found to move -with respirations. If the aneurj’sm is 
high up under the diaphragm, or if it points posteriorly, palpation of the 
sac may be difficult or impossible. Often, on auscultation, a systolic murmur 
IS heard over the sac. In some instances, the patient presents himself 
with the chief complaint of pulsating abdominal mass (described by one 
patient as an “extra heart”). The pulsating aneur>’smal sac must be dif- 
ferentiated from the throbbing abdominal aorta and from tumor masses 
overlying and transmitting pulsations of the aorta. In patients where the 
thickness of the abdominal fat is not too great and the musculature not too 
rigid, differentiation of an aortic aneury'sm from a visceral tumor may 
readily be made if the patient assumes the knee-chest position, when the 
tumor will fall away from the aorta and no longer transmit a pulsation to 
the examining hand. 

It is well to remember before making the diagnosis of abdominal aortic 
aneurysm that a marked pulsation of the aorta is met in cases of extreme 
anemia, in patients with aortic insufficiency, in hyperthyroidism and io 
many undei^veight, neurotic individuals. In these cases it may be possible 
to grasp the vessel in the hand, in which event the diagnosis of ancur>'sm 
1 $ often made. More detailed examination, however, will always show 
that only an up-and-down throbbing is present and no lateral expansile 
pulsation. If the aneurysm is completely filled with clotted blood, it may 
closely simulate a tumor mass, and in these cases roentgenologic examina- 
tion is invaluable. Many times roentgenograms will reveal a pressure 
erosion in the vertebral column between the eleventh dorsal and third 
'umbar segments and avoid an unnecessary laminectomy. 

We have encountered abdominal aneur>'sms three times, provdng the 
diagnosis in each instance, m 4, OSS patients referred to ^e Cardiac 
Clinic of the Woman’s College Hospital during the past ten years. All 
were encountered in men past 60 years of age, and all were of the arterio- 
sclerotic type. 

For additional cases illustrating the production of abdominal symptoms 
by other types of circulatory disease, see Cases 22 and 26. 

TRAUMA AND THE HEART 

The effect of trauma on the cardiac structure and function remains a 
mailer of much uncertainty. The testimony usually heard in courts of law 
reflects a wide range of beliefs among physicians and shows the need of 
further investigations of these important problems. 

Penetrating wounds of the chest may involve the heart, in which event 
the mortality rate will be high but not always 100 per cent, as is the 
popular belief. Nonpenetrating wounds are quite as capable of causing 
serious cardiac injury, and death may follow a blow’ that leaves no e.x- 
ternal mark on the chest as e\’idencc. The sudden strain of lifting may 
at times produce cardiac injury. Finally, and by no means the least im- 
portant of all, the accident may initiate in a patient of the proper pattern 



CARDIAC PROBLEMS IN SaRGICAL PRACTICE 487 

a train of symptoms of psychoneuroiic nature that will center about the 
cardiac mechanism and greatly complicate the situation. 

Importance of Cardiac Records. A complete cardiac study should 
be made in each case whenever cardiac injury is suspected even though 
a psychoneurotic factor may be evident from the start. These records 
will at least give the examiner something to work on. All the abnormali- 
ties in the electrocardiogram and the roentgenogram should be studied and 
carefully listed. Of course, the question always arises in court as to the 
presence before the accident of the changes described. It is quite possible 
for heart disease to be present In some patients who may have had no 
symptoms related to the circulatory apparatus and no antecedent history 
of disease likely to produce cardiac damage. While the increasing efRcIency 
of the medical super\‘ision of all industrial workers, particularly those 
engaged in the dangerous occupations, many times affords the oppor- 
tunity for this comparison, yet in the great majority of instances when 
the question arises as to the origin of some defect of structure or function, 
previous studies are not available. Physicians in private practice usually 
keep poor records, and this occasionally deprives a patient who has been 
in an accident of the opportunity of receiving a just decision when the 
claim for damages is based on cardiac trauma. It is also possible in 
cases where the heart has been damaged before the accident that a greater 
degree of traumatic injury may result. Records showing the previous 
cardiac status give an opportunity for comparison, especially in cases 
where an electrocardiogram and orthodiagram have been made before 
the accident, and an excellent chance for evaluation of post-traumatic 
»ymptoms and signs. 

When we consider the difficulties that surround the study of many other 
organs of the body, we must confess that cardiac examination is easy. 
The heart can be viewed by means of the fluoroscope against the clear 
pulmonary background, and its mechanisms can be studied accurately 
by the electrocardiograph. Consequently, if we always consider the possi- 
bility of cardiac lesions following trauma of any type and carefully re- 
cord all departures from normal, the nature and extent of these lesions 
in time will be much better understood. 

Refation to Pre-Existing- Disease. Trauma may accentuate any 
type of pre-existing cardiac disease. For example, slight degrees of trauma 
may be sufficient in cases of coronary arteriosclerosis complicated by oc- 
clusion and infarction to cause rupture of the heart. It is entirely pos- 
sible for trauma to be a factor in precipitating attacks of congestive fail- 
ure in a patient with a delicately balanced circulation. Anginal seizures 
may be brought on in one already subject to them by the nervous upset 
that accompanies an accident, and this attack may be the one that 
results fatally. Among workmen who hold dangerous jobs the sudden 
onset of angina, paroxysmal disorders of rhythm or attacks of car- 
diac syncope may cause fatal accidents. There is much disagreement 
concerning the likelihood of trauma predisposing to an attack of acute 
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rheumatic fever or to a blood stream invasion by an organism like the 
Streptococcus viridans with the production of subacute bacterial endo- 
carditis. However, we cannot deny the fact that, in a patient who has 
subacute bacterial endocarditis, even moderate trauma may cause the 
rupture of a previously damaged heart valve. 

Pexetratixc Wounds 

The most common form of cardiac trauma is that produced by knives, 
bullets, or fragments from fractured ribs or sternum. These cases arc surgi- 
cal, if they survive long enough to be brought to the hospital. While many 
penetrating wounds are immediately fatal, a small percentage of cases 
may be saved by prompt recognition and suture. Since no time can be 
lost when the emergency arises, every surgical ser\‘ice should have estab- 
lished rules for diagnosis and treatment of these injuries. Elkin®* states 
that approximately 2 per cent of the penetrating wounds of the chest in- 
\olvc the heart. If all cases were considered, the figure would, no doubt, 
be higher, since this statement is based on cases that sur^•ivcd long enough 
to reach the hospital. In ElUn’s series of 22 cases, wounds of the heart 
were produced either with a knife (15 cases) or ice pick (seven cases). 
Bullet and gunshot wounds are rarely met in hospital practice since death 
from hemorrhage usually takes place before emergency measures can be 
applied. 


SVMDTOMS 

The patient who has just received a stab wound of the heart usually 
is unconscious when first seen. In some instances delirium may be present. 
The skin is cold, the lips show a pallid cyanosis, the heart sounds arc weak 
and distant, and the pulse I's usually absent. These symptoms are caused 
by loss of blood and beginning tamponade of the heart. Free bleeding into 
the pericardial sac follows the wound in the heart wall. When a sufficient 
quantity of blood collects, cardiac action is embarrassed, diastolic relaxa- 
tion is incomplete, and the venae cavae arc unable to empty completely 
into the right auricle. Consequently an increase in the venous pressure 
takes place, which is evident clinically in the distended condition of the 
veins of the neck and the cyanosis of lips and tongue. As the venous 
pressure increases, the arterial pressure drops, and usually blood pressure 
readings arc soon unobtainable. If a portable bedside fluoroscopc is handy, 
increase in heart size may be seen with an absence of normal pulsations 
along the cardiac border produced by the accumulation of bloixl in the 
pericardial sac. If these symptoms of tamponade arc demonstrable fol- 
lowing a stab wound, cardiac suture should be attempted at once. Although 
the patient is unconscious at the beginning of the procedure, relief of the 
tamponade will increase blood pressure, decrease venous pressure, and 
re-establish cerebral circulation with a quick return of consciousness. 
Consequently, although the patient is comatose at the start, an ancathctic 
should always be used. 
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PROGNOSIS 

The prognosis depends on the speed wth which the condition is recog- 
nized and operation performed. If immediate death from hemorrhage docs 
not occur, cardiac tamponade may be quietly fatal, while after operation 
purulent pericarditis and pneumonia often prove serious complications. 
The location of the wound is significant from the standpoint of prognosis. 
In Elkin’s series six out of eight patients who had wounds of the right 
ventricle recovered, Left ventricular wounds are more serious, only two 
in this location recovering in the series of 22 cases reported by Elkin. 
Wounds of the pulmonary artery, the auricles, and intrapcricardial part 
of the aorta have a poorer prognosis, because of the technical difficulties 
involved in successful suture. 

Rarely some foreign bodies lodge in the heart wall and become encysted; 
others do not remain in one location but migrate until they are free in 
one of the cardiac chambers, in which event embolism may take place. 
The great veins in some reported cases have conveyed foreign bodies to 
the heart from distant wounds. 

Non-Pcnetratinc Wounds 

Equally serious cardiac injuries can be produced by contusion or com- 
pression. Beck calls attention to our erroneous conception of the heart 
as an organ that is well protected by a long thoracic cage, whereas in 
truth it lies against the sternum, vulnerable to any sudden blow on the 
chest and capable of being buttressed against the bodies of the thoracic 
vertebrae posteriorly. 

Penetration of Myocardium. Blows over the precordium may frac- 
ture the sternum or ribs, and the cavity of the heart may be penetrated by 
the ends of the fragments. A partial penetration of the muscle of the 
heart may result in healing with subsequent cardiac rupture or the forma- 
tion of a cardiac aneurysm. A cardiac bruise from this type of injury 
may also heal with the production of subsequent functional disturbances. 
Sudden indirect forces resulting from falls may cause compression of the 
legs on the abdomen and injure the heart, while violent blows on the chest 
may cause laceration of a cardiac chamber or the aorta and result in sud- 
den death with no external evidence of injury. 

In cardiac rupture the cause of death is neither the injury nor the 
hemorrhage; it usually is cardiac tamponade. In a certain number of these 
cases where the outcome is not immediately fatal, careful examination will 
reveal the tamponade, in which event prompt action saves the patient’s 
life. Recocnitjon of the presence of acute tampo.nade should not be 

DIFFICULT IF THE POSSIBILITY OF ITS OCCURRENCE IS ALWAYS KEPT IN MIND 

WHEN EXAMINING AN ACCIDENT CASE. As an emergency measure, Beck*"* 
advises tapping of the pericardial cavity at intervals until operation can 
be performed. This procedure (page 164) serves to confirm the diagnosis 
and to relieve temporarily the cardiac tamponade. 
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A few months ago 1 observ'ed one case where the seriousness of the 
signs of cardiac tamponade were unrecognized following a stab wound 
of the heart with an ice pick in the fifth interspace about 8 cm. from 
the midsternal line. The patient was delirious on admission to the hos- 
pital and later pulseless. Spontaneous recovery took place without opera- 
tive interference. Such occurrences, however, are rare. 

SYMPTOMS 

Immediate Onset. Cardiac trauma from non-penetrating wounds of 
the chest may cause symptoms closely resembling those that follow a 
coronary- occlusion. If a patient previously in good health rcceis’cs a blow 
over the precordium and immediately thereafter develops dyspnea, irregu- 
larity of the pulse, and pain in the chest of the anginal type, cardiac trauma 
should always be considered. These symptoms often lead to a diagnosis of 
cardiac neurosis with which trauma is so often confused. If, accompanying 
these symptoms, electrocardiographic changes appear that were not ob- 
served prior to the accident, the presence of a traumatic lesion becomes 
more than a possibility. 

Late Onset. In some cases the onset of the symptoms does not im- 
mediately follow the accident; instead, the symptoms appear at varying 
intervals, depending on the size, location, and the progress of the myocardial 
lesion. The latter may result »n scar formation, but the patient is always 
liable to develop cardiac aneurysm or cardiac rupture at a later date, par- 
ticularly if rest is not enforced. Contusions of the heart which are pro- 
ductive of large areas of myocardial injury, therefore, may in some instances 
behave quite like cardiac infarcts. 

Functional Disturbances. Cardiac trauma may be followed by dis- 
turbances of a functional nature including arrhythmias, angina, and con- 
gestive failure. 

Congestive Failure, Either right or left ventricular failure may appear 
on effort during the post-traumatic period, particularly in the presence of 
an already damaged heart. The onset may follow trauma immediately, 
or it may be delayed for some time if the lesion produced in the cardiac 
structure is of the type that slowly reduces myocardial reserve, for example, 
rupture of a valve or prolonged paroxysms of abnormal rhythms ac- 
companied by high ventricular rates. Beck’s c.xperiments point to the 
fact that severe contusion of a perfectly healthy heart may at times lead 
to acute dilatation and decompensation. 

Angina. While trauma directly applied to the coronary tree may oc- 
casionally provoke symptoms of angina in a normal person, tlic likelihood 
is even greater if coronary arteriosclerosis is present. The nervous shock 
that results directly from the accident may reflexly cause coronary spasm, 
and in a su'^ccptible person the anginal seizure may appe.ir. If cliest pain 
is complained of immediately after trauma and is followed by tlie sudden 
death of the patient, the effect of the accident on the integrity of the 
coronary circulation may be strongly suspected. Charaacristic alterations 
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in the T-waves of the electrocardiogram appealing after the accident lends 
support to the diagnosis. 

Arrhythmias 

The appearance of arrhythmias following trauma many times focuses 
attention on the heart. Premature beats or extrasystoles may be noticed for 



FiC. 1S8. Acute compression of the heart. Redrawn from Bfck.* 


the first time after an accident; and the more attention is directed toward 
them, the more Important they seem to the patient. In many instances 
* Reprinted by the courtesy of the editor of the American Heart Journal. 
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they may have existed unnoticed prior to the injury and arc accentuated 
during a period uhen the patient has considerable attention directed 
toward his phjsical condition. In themselves premature beats prove 
nothing. Even paroxysms of tacliycardia of auricular or nodal origin are 
usually unimportant and unrelated to trauma. However, ventricular tachy- 



Fic. 159. OperatWc scar. B. Rocm^rn Mrics Case 105. I. Taken three dajs after 
suture of heart There is uniform density o\er the left hertiithorax more marked at 
lose sshich obscures the longr detail. The outline of the left diaphra{;matlc dome it 
obliterated. The heart and the mediastinum are displaced to the right. 2. Taken 
three weeks after suture of heart. There is less effnsion. The heart is ttill displaced to 
the right. J. Taken two months after suture. The left lung has completely rc-cxpandcd 
and there is still further absorption of fluid at left Iwse. The heart and mediastinum 
occupy a normal position. Taken rir moitths after suture. The heart I's noetnsi i» 
sire and shape. C. A serial electrocard'ograoi taken after succenful suture. Note the 
change in shape of the RS-T segment in alt leads. This alteration can be attributed 
mainly to the wound and the secondary inflaimnatory changes in the pericardium. 
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cardia may be the direct result of mjocardtal injury and ^Iu)uld be 
promptly controlled because of the tendency of this arrlijihmia to termi- 
nate in ventricular fibrillation and death. 

Cardiac injurj- may bring on an attack of auricular flutter or fibrillation 
m either normal or diseased hearts. If the heart is healthy and not ex- 
tensively involved in the trauma, the abnormal rh>ihm is usually easily 
controlled. Howexer, if the heart is damaged and the arrhythmia is con- 
tinuous with a high ventricular rate, congcsliVe failure may be pre- 
cipitated. 

Heart Block. Injury to the heart muscle that is followed by hemor- 
rhage in the region of the conduction system may cause varying degrees 
of heart block. Similar lesions have been reported in e.xperimenial animah. 
and some case reports in literature point to this occurrence in man. To 
establish this happening bevond a doubt, it is necessary to have in evi- 
dence a normal electrocardiogram taken before the accident and an 
electrocardiogram showing the appearance of bean block directly following 
the trauma. 


ILLUSTRATIVE CASE 

Stab Wound or the Right Ventricle — Acute Cardiac Tamponade— 
Recovxrv Following Suture 

Case 105. A. E., an .American school boy of 14, uai brought to the receiving w-anf 
of Memonal liospital on December S, 191$ by police ambulance, approximately one- 
half hour following a stab woumi m the left che^t with a pockrt knife. 

Phvsical Examisatiov. The patient was unconscious on arrival and showed a pale 
ejanosis. The jugular veins vvere distended. The pulse was imperceptible at the wrist 
and ibe respi/aiions vvere rapid and shallow. The heart sounds were faint, the rh}tbm 
regular, and the cardiac rate was 70. The blooJ pressure could not be obtained hv 
ordsniiy clinical methods. There was a stab wound one-half inch Jong in the fif/h 
intercostal space immediately to the left of the sternum. Anise bleeding had ceajcJ 
The liver was not palpable. The ewremmes were cold and pale. 

Diagnosis. Acute cardiac compression (Fig I5X). 

Inoicatios Immediate operation. 

OPER-vnov. (Dr. Bruce Fleming.) .As anesthesia was begun, incision was made 
parallel to the nbs and the wound of entrance completely ezased down to the pleura. 
The incision was enlarged and four inches of nbs above and below the incision were 
removed The pericardial sac was greatly distended, contained a puncture wound, and 
was completely filled with a firm blood clot. The thoracic cavity contained blood and 
clots. The pericardium vvas incised through the wound and clots removed. Traction su- 
tures of silk were placed in the myocardium, one near the apez centrally and one cephalad 
to the wound in the hean, while bleeding from the latter was controlled by the finger 
of the assiJfanf. The estimated sire of tJic myocardial puncture was three-eighths of an 
inch. Two through and through chromic gut Sutures v^ere placed in the mvocardium, 
completely closing the wound. Blood was rcfnoved from the thorax and pencardiam and 
strained into curate solution and returned to the patient intravenously. The control 
sutures were then removed and the pen'cardiuin sutured. The thoradc wall was closed 
without drainage. Dressings were applied. 

COL'iaE. Following operation the patknt was placed in an oxygen tent. The pulse 
became palpable as toon as the pericardal sac was opened and the acute cardiae com- 
pression relieved. .At this time the first blood pressure reading obtained was 9S/i6. 
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A rocntgen-ray examination made on the first postoperatise day (Fig. 159 B) showed 
a uniform density over the left hemithorax, more marked at the base which obscured the 
Jung detail. The heart and mediastinum were displaced to the right. Conclusion; 
Pleural effusion with cardiac displacement. 

An examination made on the fifteenth postoperative day showed a decrease in the 
effusion. The pleural was thickened and the heart was still displaced to the right. 

A roentgen*ray examination two months later showed that the left lung had com- 
pletely re-expanded with absorption of the fluid at the left base. The heart and 
mediastinum occupied normal positions. 

The blood count immediately following operation was hemoglobin SO per cent, 
R.B.C 2,900,000, W.B C. 14,000; P. 8J, L 18 Following several transfusions it was 
raised to hemogiobin 82 per cent, R B.C. 4,460,000. 

Electrocardiograms were taken at frequent intervals postopcrativcly. The changes 
that took place with healing are shown in Fig. 159 C. 

The patient made a good recover} am) was discharged from the hospital seven 
weeks after the operation. 
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CARDIAC EMERGENCIES 

While heart disease In most instances gives ample warning of its pres- 
ence, often assuming the form of a chronic illness, situations may arise that 
demand quick decision and prompt treatment. Although these have been 
discussed fully under their appropriate headings elsewhere in the text, 
for convenience and quick reference I have attempted to group here the 
cardiac emergencies commonly encountered, with some of the present-day 
views regarding their diagnosis and treatment. 

Cardiac emergencies are common in surgical as well as in medical prac- 
tice. Many times treatment must be begun before a complete physical 
examination is made. Likewise, in some instances the past history is un- 
known or difficult to obtain in detail. Since the leading symptoms muH 
be relieved in some measure before the etiologic possibilities are reviewed, 
it seems appropriate to begin a discussion of emergency treatment with 
a review of the symptoms of cardiovascular origin that arc usually re- 
sponsible for these calls. These are chest pain, dyspnea, syncope, and 
palpitation. 


CHEST PAIN 

Chest pain in cardiac patients requiring emergency treatment may 
be caused by acute coronary occlusion, angina penoris, pulmonary em- 
bolism, acute pericarditis, or dissecting aneurysm. Angina pectoris and 
coronary’ occlusion, the complications of arteriosclerotic heart disease, arc 
the most common causes. The significant features in their differentiation 
that may prove useful in emergencies arc summarized in Table XIV. 

Coronary occlusion is the most frequent cardiac emergency associ- 
ated with prolonged chest pain, and the increasing familiarity’ of the lay- 
man with the symptoms of this condition usually’ bring minor episodes 
promptly’ under the super\'ision of the physician. The pain of occlusion 
caffs for immediate administration of morphine I'n sufficient doses to quid 
the patient. It is best to give an initial dose of IS mg. (*4 grain), and, 
if necessary’, repeat the dose m IS to 20 minutes. Quick relief of pain is a 
major factor in turning the balance in favor of recovery. Do not give 
digitalis unless congestive failure is predpitated. If the patient is at home, 
he should be made comfortable in the room where he is found until his 
condition permits his removal. If the seizure takes place on the street, the 
patient should be moved to the nearest shelter to await transportation to 
the hospital. Oxygen therapy, if available, is an advantage, particularly 
in the presence of cyanosis. Injection of concentrated glucose (SO Cm. in 
490 
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Table XIV 

Diri'KRENTIAL DIAGNOSIS IN CHEST PAIN 


Appearance of 
patient. 

Pulse. 

Blood Pressure. 
Temperature, 


ACUTE COaONARV OCCLUSION 
Restless, ashen color, tl)spnea, sweating;. 
Shock may be present. 

Congestive failure may detvlop. 

Raoid and weak. P.voxysmal ventricular 
tachycardia present occasianaKy. 

Usually falls to low level PuUus altcrnans 
may be observed (page 407). 


ANOtNA PECTORIS 
Patient quiet and immobile. 
Good color. No dyspnea. No 
sweating. 

Normal. 

Normal or eJev.ited. 


Subnonnal when first seen. 


Normal. 


Heart Exami- Heart sounds weak and often rapid. Gallop May be normal, 
nation. rhythm is not uncommon. Friction may be 

audible if the area of infarction is on the 
anterior surface. 


Duration of Hours, 

pain. 

Onset. At any time. Common during sleep. 


Effect of Pain not relieved, 

nitrites. This drug may be harmful. 


Few minutes. 

PoIIoTving exertion, excite 
ment, or overeating 

Quick relief usual. 


100 cc.) into the arm vein may give quick relief to a failing myocardium. 
Coronary occlusion rarely occurs without pain. When it does, other 
symptoms of collapse of the circulation may appear suddenly, especially 
severe dyspnea (cardiac asthma). The onset of an attack of paroxysmal 
dyspnea, particularly when a previous history of anginal attacks is elicited, 
should always suggest the diagnosis of acute coronary occlusion. 

Other Conditions. Herrick*®^ has called attention to a number of 
other conditions that may be associated with chest pain and consequently 
be confused with acute coronary occlusion. He lists under this category; 
effort syndrome, cardiac neurosis, cardiac arrhythmias, pericarditis, syphi- 
litic aortitis, aortic aneurysm, pleurisy, pneumonia, massive collapse of the 
lung, bronchial carcinoma, pulmonary embolism, herpes zoster, spina! 
osteo-arthritis, gall stones, peptic ulcer, neuralgic or fibrotic causes local 
to the chest wall, hernias through the diaphragm, carcinoma of the stom- 
ach, and rabefJc crises. 

If the chest pain is transient and the patient, when first seen by the 
physician, has a good pulse and blood pressure and on auscultation the 
heart sounds are unchanged, angina pectoris rather than occlusion may 
be suspected. A tablet of nitroglycerine, 0.6 mg. (1/100 grain) under the 
tongue should bring prompt relief. If the pain continues, a similar dose 
may be given in five minutes. After emergency relief has been obtained, 
the patient should be advised to have a complete cardiac study made in 
the near future. 

A large embolus lodging in one of the branches of the pulmonary 
artery may obstruct the flow of blood from the right side of the heart 
(acute cor pulmonale) and cause sudden death. If the patient is alive when 
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seen, an ad\anced ilej;ree of shtx'k present. Tiie s\mploni5 in.i\ then 
resemble acute coronary occlusion: chest pain, pallor, tlircady puUc, 
djspnca, falling blood pressure, and shock. The diffcrcnlial diagnosis 
in some cases may be most difficult if not impossible to make. Howe\er, 
the points fa\oring pulmonary embolism arc: a recent surgical operation 
(abdomen or pelvis), fracture, phlebitis, or chronic cardiac disease where 
an auricular thrombus may have formed. An acute cor pulmonale may 
produce a pulsation in the second or third interspaces just to the left of 
the sternum, occasionally accompanied by a friction rub, dilated jugular 
veins, and marked cyanosis. Many times these signs arc lacking. If the 
patient sur\-ives long enough for an electrocardiogram to be made, this 
may help to make the differential diagnosis (see Fig. 251). Later cough, 
hemoptysis, and signs of consolidation o\er the area of the pulmonary 
infarct may scn'c to clear the picture. 

Absolute bed rest, morphine, oxygen, and support of the failing right 
heart by venesection and, if the emergency is extreme, intravenous injec- 
tion of sirophanihin comprise measures of value in cases of pulmonar)' 
embolism. Surgical rcmo\al of the embolus is occasionally possible when 
the acadent occurs m the hospital id the presence of a skilled surgical team. 

Acute pericarditis may cause sudden chest pain in younger patients, 
but this IS a rare happening. The pain usually is caused by the extension 
of the inflammation to the pleura and diaphragm. The age of the patient, 
and e\ndences of rheumatic Infection scr\*e to differentiate this type of 
pain from that caused by anoxemia of the heart muscle that occurs in coro- 
nary disease. 


DYSPNEA 

A sudden attack of dyspnea (usually noaurnal) may be the first s)inp- 
tom of heart disease to appear. It is the most common cardiac emergency 
of general practice. The patient, usually a man, is awakened suddenly by 
a sense of suffocation. Dyspnea is present, and it quickly increases to 
orthopnea. When the physician arrixes, he finds the patient’s chest full of 
rales, the color ashen, and the general appearance one of impending 
death. There may be cough with frothy, blood-tinged sputum. This is the 
picture of ‘‘cardiac asthma” or paroxysmal cardiac dvspnea. 

Immediate Treatment. Unless the sudden left ventricular failure is 
promptly relieved, it may terminate in acute edema of the lungs. Morphine, 
15 mg. (J4 grain) given hypodermicalh* and repeated, jf necessary, in 
20 minutes, is usually mo>t efficient in bringing the attack to an end. 
When pulmonar}* edema complicates the picture, a venesection should be 
done, although venostasis or hIoodIe>» xencsection may prove helpful. The 
latter procedure consists in appKing a tight bandage to the arms and 
upper thichs c!o<c to the trunk to prexeni the return of venous tlooJ 
and in this manner diminish the pulmonarj' con!:e>tion. When the attack 
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subsides, the compression bandages are gradually released. If the patient 
is in the hospital when the attack occurs, an oxygen tent is useful. 

When the emergency treatment has been given, further observation 
of the patient who is recovering from a sudden attack of cardiac asthma 
will usually disclose other evidences of heart disease. The victims of these 
attacks almost always suffer from the effects of a long standing hyper- 
tension and show cardiac hypertrophy, chiefly left ventricular. In many 
instances the gallop rhythm of failure may be heard on auscultation in the 
region of the cardiac apex. Pulsus alternans may also appear in these cases. 
If the examination reveals any of these signs, a guarded prognosis should 
be given to the patient’s family. The duration of life of older patients 
who have attacks of cardiac asthma is hardly ever over one year from 
the time of the first attack. 

Careful follow-up treatment is recommended in all cases seen in 
the first attack of cardiac asthma. Digitalization should be carried out 
(page 82), and suitable doses of diuretic drugs, particularly the organic 
mercurial group, should be given, even m the absence of edema, for the 
effect they often have in preventing the recurrence of the seizures. The 
patient should be told to sleep in a semi-reclining position and to avoid 
slipping down in the bed during the night. 

Allergic or Bronchial Asthma. Spells of dyspnea caused by allergic 
or bronchial asthma in an elderly patient may be confusing at times 
(page 114). The presence of hypertension and the cardiac findings above 
described point to a cardiac background, particularly if the attacks are 
of recent origin. A history of chronic cough, wheezing throughout the 
day, attacks of asthma for many years, the presence of emphysema, and a 
recent upper respiratory infection point to bronchial asthina. Epinephrine 
is indicated in the bronchial or allerpc type of asthma, but is strongly 
contraindicated in cardiac asthma (Chapter 16). 

SYNCOPE 

When the cause of syncope is cardiac, the physician obtains his first 
diagnostic clue from the rate and rhythm of the pulse. When no pulse is 
felt at the wrist, or when it is under 20 beats per minute in an elderly 
person, an Adams-Stokes seizure should be suspected. Since the auricles 
continue to beat, evidence of their activity should be looked for in the 
neck veins. If regular pulsations can be demonstrated, proof of the diag- 
nosis IS furnished (page 375). In the presence of an Adams-Stokes seizure, 
intracardiac injections of epinephrine should not be used indiscriminately 
when the exact cardiac mechanism present during the seizure is unknown. 
Where ventricular tachycardia characterizes the attacks, the careless use 
of epinephrine may remove the only chance the patient has of spontaneous 
recovery (page 403). 

Paroxysmal Tachycardia. The sudden onset of paro-xysmal rapid 
heart action may, in some instances, be accompanied by a marked diminu- 
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tion in the supply of blood to the brain. Syncope follows. If an attack oi 
auricular flutter is accompanied by one to one ventricular response, the 
unusually rapid heart rate may be incompatible with circulatory efficiency. 
Paroxysmal tachycardia may likewise produce syncope in elderly patients 
where advanced sclerosis limits the cerebral blood flow. In desperate situ- 
ations if the patient has not been taking digitalis previously and the 
paroxysms are accompanied by the sudden onset of congestive failure, intra- 
venous use of strophanthin, 0.6 mg. (1/100 grain) is justified (page 398). 

In paroxysms of tachycardia in young people when no signs of cardiac 
embarrassment are in evidence, less heroic measures suffice (ice water, 
aromatic spirits of ammonia, whiskey taken straight in tablespoonful 
doses, carotid sinus pressure, quinidine, eye ball pressure, holding the 
breath, bending over with the head between the knees, heat or cold over 
the precordiura). When the patient’s condition is good, there is no oc- 
casion for alarm, for the paroxysms of tachycardia are self-limiting. Re- 
cumbency, however, should be maintained during the seizure to prevent 
vertigo or syncope. 

Carotid-Sinus Syncope. Fainting attacks often accompany hyper- 
sensitiveness of the carotid sinus, and these may be associated with a slow 
pulse. Recovery is prompt, and the diagnosis of the nature of the attack 
usually offers little difficulty (page 378). 

Emotional Syncope. Certain types of patients are always fainting and 
sending for the doctor. Emotional episodes in the presence of neurocircu- 
latory instability precipitate the attack of syncope. A history of previous 
seizures, the good quality of the pulse, and the absence of any signs of 
heart disease on examination suffice to make the diagnosis. 

A high vagal tone, associated with sinus arrest, may produce syncope 
(page 379). The treatment is recumbency and atropine. 

Aortic Lesions. At times patients uith aortic stenosis and aortic 
regurgitation are subject to spells of syncope. Harrison^*® attributes these 
to an anoxemia that is diffuse, involving the left ventricle at the time of 
increased activity. Syncopal attacks occasionally observed in children with 
patency of the ductus arteriosus may be caused by a similar mechanism, 
since the mechanical effects of this defect are quite like those produced 
by an aortic regurgitant lesion. 

Extracardiac Factors. Syncope is produced many times by factors un- 
related to the heart. The more common types I shall mention here, since 
in an emergency a differential diagnosis from heart disease is required. 
Epilepsy can be differentiated from the Adams-Stokes seizures on the 
basis of the tongue biting, the character of the convulsive movements, 
and the quality and rate of the pulse during seizures. In cerebral acci- 
dents, the type of breathing and the endence of paralysis are dis- 
tinguishing features. Sudden hemorrhage may be followed by syncope, 
and this may be accompanied by a rapidly rising pulse and marked 
pallor. 
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Thrombi. In mitral stenosis and following a coronary occlusion, mural 
thrombi may form in the heart, and these may be swept into the circula- 
tion at any lime with the sudden appearance of symptoms, the nature 
of which will depend on the distant area affected. Vegetations in subacute 
bacterial endocarditis may likewise become detached with similar sequelae. 
The sudden onset of coma and paralysis should always suggest these com- 
plications to the physician who is summoned in the emergency. 

PALPITATION 

The sudden appearance of palpitation often accompanies one of the 
abnormal rhythms. Initial attacks of paroxysmal tachycardia may cause 
great alarm on the part of the patient and his family, while emergency 
medical aid is less likely to be sought for the subsequent attacks unless 
they are unusually severe or prolonged. Abnormal rhythms should be differ- 
entiated from simple tachycardia. The latter is usually present in patients 
showing other signs that label the episode as purely functional. The heart 
rate, while rapid, will be noted to decrease gradually. Such is not the case 
in patients suffering from attacks of paroxysmal tachycardia, for in these 
both onset and offset are sudden. 

Abnormal rhythms commonly encountered are auricular fibrillation, 
auricular flutter, and paroxysmal auricular or nodal tachycardia. Since 
these mechanisms have already been fully discussed (Chapter 12), only 
a summary of important data will be included here. 

Auricular fibrillation, when paroxysmal, may occasionally be observed 
in the absence of any other sign of heart disease. It frequently accom- 
panies hyperthyroidism. If the patient is in good condition and the heart 
otherwise normal, the only therapeutic measures indicated are rest and 
the administration of a capsule of quinidine sulfate, 0.3 Gm. (5 grains). 
If cardiac disease is present and the heart is increased in size, particularly 
if signs of congestive failure are recognized, quinidine should never be 
GIVEN. If the patient has not previously been receiving digitalis and this 
fact can be definitely established, there is no contraindication to the intra- 
venous administration of stropbantbin if the abnormal rhythm is placing 
a severe strain on the myocardium and early signs of cardiac failure are 
appearing. Enough digitalis should be given subsequently by mouth to 
maintain the ventricular rate at 70 to 75. 

A persistently rapid and regular cardiac rate between 130 and 160 
beats per minute is more apt to be flutter than tachycardia. The breathing, 
the color of the patient, and the presence of any signs of cardiac failure 
should guide the physician in his estimation of the condition of the myo- 
cardium and provide a key to the type of emergency treatment to use. 
Here again, if evidence is at hand that digitalis has not been previously 
given, full doses may be prescribed to control the ventricular rate. The 
future course of therapy depends on subsequent studies (page 393). 

Paroxysmal tachycardia is a common cause of the sudden onset of 
palpitation in patients who have no other evidence of heart disease. The 
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prognosis in young individuals, even in the presence of e.xtremcly rapid 
ventricular rates (160 to 200), is invariably good, and death in a paroxysm 
IS practically unknown. Normal rhythm may reappear before the physi- 
cian arrives. If so, there remain only the effects of the seizure on the 
nervous system to treat, in which event a few doses of phenobarbetal 
suffice. If the attack persists, the measures previously described may be 
instituted in order (page S06). A follow' up study is needed to determine 
the underlying cause and to establish, if possible, satisfactory prophylactic 
treatment (page 382). 

WOUNDS OF THE HEART 

Puncture wounds of the heart may be small, with the gradual develop- 
ment of a cardiac tamponade by leakage of the blood into the peri- 
cardial sac. Since many of these cases can be saved by emergency surgical 
measures (page 494), it is imporianl ro act prompi)}’ in the presence of 
the following signs: fall in blood pressure, rise in venous pressure, dyspnea 
progressing to orthopnea, cj'anosis, tachycardia, and decreasing pulse 
volume. They arc all produced by a rising intrapcricardial pressure com- 
pressing the heart and preventing proper diastolic filling. 

PERICARDIAL EFFUSION 

Occasionally, as a pericardial effusion slowly accumulates, the symp- 
toms of cardiac tamponade may appear at a much slower rate. Never- 
theless, when the intrapcricardial pressure becomes elevated, the situa- 
tion becomes an cmergenc)' and prompt treatment may be life-saving. The 
technic for aspiration of the pericardial sac Is outlined on page 164. 

congestixt; heart failure 

In a small number of cases the symptoms of congestive cardiac failure 
come on suddenly, and emergenc>" treatment is needed. If digitalis is 
given under these circumstances to the patient of another physician, the 
amount is gauged by the previous dosage (page 82). If this cannot be 
determined, it is wise to proceed with caution. Bed rest and morphine are 
safer measures to employ. Severe dyspnea may be caused by large 
pleural collections of fluid, in which event a thoracentesis may be useful 
as an emergency measure (page 94). 

CARDIAC RESUSCITATION 

Ventricular standstill or ventricular fibrillation are the mechanisms 
usually responsible for sudden death. When cither occurs in a badly 
damaged heart, all attempts to restore co-ordinated contraction are futile. 
However, as Beck has shown,-* a normal heart that stops suddenly can 
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be made to beat again. This acddent may occur during operations as a 
result of the toxic effect of the anesthetic, hemorrhage, or cardiac trauma, 
or it may be produced refiexly by careless handling of the abdominal 
viscera. 

Defibrillation of the ventricles has been accomplished by Beck. His 
method is described on page 474. If ventricular standstill is present, intra- 
cardiac injection of epinephrine may be successful (page 475). 

In emergencies when efficient cardiac contractions suddenly cease, the 
first thought should be to maintain the blood supply to the vital cerebral 
structures. Oxygen should be given through a face mask, and direct cardiac 
massage begun to prevent iireparable damage in the brain areas while 
measures for restoring normal cardiac contractions are being instituted 
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ACUTE CORONARY OCCLUSION 
Symptoms and Signs 

1. Pain. Usually lasts an hour or more but in rare cases it may be absent. 
An attack of paroxysmal dyspnea or cardiac asthma may be the present- 
ing symptom of the occlusion. 

2. Shock. Patient usually cold, pale, sweating with rapid, thready pulse 
and low blood pressure. In small occlusions shock symptoms may be 
be very few or absent altt^ether. 

3. Fever, leukocytosis, friction rub, acceleration of the sedimentation time 
are LATER SIGNS. 


Treatment 

Rule: If the patient presents the textbook picture, the diagnosis is easy. 

If in doubt, be cautious and prove the absence of occlusion before alloivlng 

the patient to be up and about. 

1. Bed Rest. 

2 . Morphine for Pain. Give enough to control the pain satisfactorily, 
usually 0.016 Gm. grain) at first dose and repeat in half hour if 
necessary and every two or three hours thereafter as required. Respira- 
tory rate Is guide to dosage. Nitroglycerine is useless. 

3. Oxygen. A great advantage if available. Use nasal catheter method in 
the home (page 99). A tent (page 101) is the method of choice in the 
hospital. 0.xygen should be continued until the pain disappears and the 
cyanosis is absent. 

4. Digitalis is Contraindicated in Acute Coronary Occlusion Un- 
less Symptoms of Cardiac Failure are Precipitated by the Acci- 
dent. Digitalis may cause an attack of ventricular fibrillation. Quinidine 
has been recommended for routine administration to prevent this com- 
plication (page 274). 

5. Glucose Is of Value. It increases available glycogen and provides food 
for the distressed myocardium. Give 50 cc, of 50 per cent solution very 
slowly into the vein using a 50 ex. syringe in an emergency. 

6. For Shock, caffein sodium benzoate, 0.5 Gm. (7^ grains) hypoder- 
mically. 



CARDIAC EMERGENCIES 


505 


HEART FAILURE 

1. Congestive Type 
(page 73 ) 

SYMPTOMS 

Dyspnea progressing to orthopnea. Edema. Large Hver. Rales in the 
chest. Increased venous pressure. Any arrhythmia may be associated with 
congestive failure. 


TREATMENT 

(page 74) 

1. Bed Rest. 

2. Morphine, .016 Gm. (J4 grain) third hour as required. 

3 . Obtain an experienced attendant at home or send the patient to the 
hospital. 

4. Restrict Fluids. 

5. Digitalization (page 75). 

6. Mercurial diuretics (page 88). 

7. Oxygen (page 98). 

11. Paroxysmal Cardiac Dyspnea or Cardiac Asthma 
(Acute left ventricular failure) 

SYMPTOMS 

Those of advanced heart disease. Sudden attacks of dyspnea occur usu- 
ally at night and may progress to orthopnea. The lungs quickly fill with 
rales. Later edema occurs. Death may follow in the absence of prompt 
treatment. 


treatment 

1. Morphine, IS mg. 04 grain) by hypodermic immediately. 

2. Venesection, 400 to 600 cc. (Indications: cyanosis, distended jugular 
veins and dyspnea). 

3. Oxygen if available. Nasal catheter method at home. Tent if the 
patient is in the hospital. 

4. Aminophyllin, 0.24 Gm. (3 to 4 grains) intravenously. 

5. If attacks recur frequently, mercurial diuretics may be valuable in lessen- 
ing the incidence in some cases. 
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THE PAROXYSMAL TACHYCARDIAS 
Auricular 

Heart rate is 160 to 200. 

Onset sudden. Offset sudden. 


SYilPTOlIS 

Palpitation. 

Vertigo. 

Syncope (rare). 

DURATION' 

Few minutes to few hours. 

\’ery rarely paroxysms continue oi'er a week. 

CAUSE 

None may be present 
Heart usually normal. 

Heart disease may be present (most common type rheumatic). 

TREATMENT 

Try in order-. 

Carotid sinus pressure (page 379). 

Vagal stimulation: 

Eye ball pressure. 

Tickle throat to cause gagging. 

Emetic (ipecac). 

Quinidine (page 383). 

Mecholyl (?). 

Ventricular 

Heart rate rapid (120 to 160), regular. At times may be irregular. 

SYMPTOMS 

Onset abrupt Premature beats occur before seizure, occasionally in runs 
of two or three. Often these may be recognized and act as a warning. 
Heart disease present, usually serious. Commonly coronaiy’ occlusion. 

TREATXIENT 

Quinidine. 

Carotid pressure ineffectual. 

Digitalis dangerous. 
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AURICULAR FLUTTER 

1. Heart rate, 100 to 150. It may change. 

2. Onset is sudden. 

3. The termination may be gradual or sudden. 

4. Heart disease is usually present. 

5. Carotid sinus pressure often slows the ventricular rate. 

Treatment 

Digitalize. This changes flutter to fibrillation. Withdrawal of the digitalis 
may then cause the rhythm to return to normal. If advanced heart disease 
lb present, a maintenance dose of digitalis should be continued (page 394). 

Quinidine has been used to stop paroxysms if no heart disease is present, 
or cardiac damage is slight. Digitalis, however, is the drug of choice. 

AURICULAR FIBRILLATION 

1. Heart rate, 100 to 160. 

2. Rhythm: Irregular, exercise increases the mREcuEARiiv. 

3. Heart disease. 

Almost always present. 

In rare instances the heart may be normal. 

4. The onset is sudden. 

5. Termination may be abrupt. 

Treatment 

Digitalize if heart disease is present (page 395). A good response to the 
drug may be predicted. In instances in which fibrillation is paroxysmal and 
heart damage is slight, qulmdine is indicated. 
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ADAMS-STOKES SEIZURES 
Symptoms 

Syncope. Convulsive movements. No paralysis. Evidence of arterio- 
sclerosis is apt to be present and the patient is usually beyond middle life. 
There may be a previous history of seizures. The pulse is slow (10 to 30 
per minute) or the patient may be pulseless. Recovery' occurs in a few 
minutes to five minutes. Death may occur in any of the seizures. 

Mechanism 

There may be a cardiac standstill or prefibrillary type of ventricular 
tachycardia with short runs of ventricular fibrillation. These cause cerebral 
anemia. 


Heart Disease 

This is present, usually with partial A-V block alternating with periods 
of complete A-V block. Normal sinus rhythm is seen in rare cases. The 
heart block usually follows a gradual or acute occlusion of a coronary 
artery. Other causes of heart block (gumma, tumor, endocarditis, etc.) are 
rare. 


Treat.ment 

Usually unsatisfactory at the time of the seizure. If electrocardiographic 
proof of cardiac standstill has been obtained, intracardiac injection of epi- 
nephrine may be given (page 475). Use 0.5 cc. of a 1-1000 solution. In an 
extreme emergency, do not wait to boil up equipment. Use lumbar puncture 
needle and 2 cc. syringe. Limit use of intracardiac injections to this 

TYPE OF EMERGENXY AND CASES OF SODDEN CARDIAC STANDSTILL DURING 
ANESTHESIA. 


Follow-up Advice 

Bed rest until a complete cardiac study is obtained. To prevent recur- 
rence of attacks, many drugs have been recommended. These Include 
ephedrine, benzedrine, thyroid extract, metrazol, and barium chloride 
(page 403). 
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EMBOLISM 

Mechanism 

Detached thrombi (1) from auricles in cases of mitral stenosis or sub- 
acute bacterial endocarditis and from ventricles in cases of coronary occlu- 
sion or subacute bacterial endocarditis, (2) from pelvic or thigh veins on 
tenth to fourteenth postoperative day. Emboli go to lungs or systemic ves- 
sels depending on the point of origin. From right heart, destination is lung 
except in rare instances where there is a patent foramen ovale. Air or fat 
emboli follow trauma. 


Symptoms 

If embolus lodges in extremity, there is first PAIN, followed in a few 
hours by pallor and drop in temperature on affected side. No arterial pulsa- 
tion is present below the point of occlusion. 

Treatment 

1. Morphine for pain. 

2. Keep the patient warm and combat shock. The extremity should be 
wrapped in cotton. 

5. Oxygen for pulmonary embolism in presence of cyanosis and dyspnea 
(page 98). 

4. Consider erabolectomy If the site is known and the vessel can be quickly 
reached by the surgeon. If gangrene present; amputation. 

5. Avoid massage. 

Preventive Measures 

These are important postoperatively in the prevention of pulmonary 
embolism (acute cor pulmonale). 

1. Trendelenburg position. 

2. Carbon dioxide administration several rimes daily during the first 4S 
hours. 

3. Frequent deep breathing exercises. 

4. Keep extremities warm both during and after operation. 

5. Massage and passive motion of legs during the first 48 hours after opera- 
tion. 

6. Thyroid gland (U.S.P.) may speed venous return and is useful in care- 
fully selected cases. 
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PERICARDIAL EFFUSION 
Etiology 

Pneumonia. In this disease the effusioa is apt to become purulent (pace 
171). 

Tuberculosis. Large effusions often occur (page 177). 

Rheumatic fever. Large effusions are rare but can occur (page 162). 
Malignancy. Large effusions rare. 

Signs 

Friction rub. 

Fever. 

If fluid accumulates in amounts above 300 cc., signs of compression of the 
the heart may develop. The onset of symptoms may be sudden: dyspnea, 
cyanosis, increased venous pressure, and fall In pulse pressure (page 

164). 

Treatment 

Pericardial paracentesis. For technic, see page 166. 

Surgical drainage if effusion purulent (page 174). 

Sodium cacodylate intravenously in daily doses of 5 to 8 grains (Willius). 

WOUNDS OF THE HEART 

Signs 

Shock with evidence of puncture wound of the chest in cardiac area. 
Falling blood pressure, increase in venous pressure and other signs (if 
patient survives) of acute cardiac tamponade. 

Treatment 

Immediate operation. If knife or foreign body still in the wound, do not 
remove it until the field is exposed and suture can be carried out (page 494). 
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PERIPHERAL CIRCULATORY FAILURE 

("Shock” "Collapse”) 

Causes 

1. Diminished blood volume wth a subsequent decrease in the cardiac 
output following: 

Hemorrhage. 

Trauma with leakage of fluid into tissues of the injured area thus 
decreasing venous return. 

Diarrhea- 

Vomiting. 

2. Increase in the vascular bed (?) resulting from the action of toxins 
(vasodilators) in pneumonia, typhoid, etc- 

3. Neurogenic. Tins type has more acute onset and is usually less serious 
It is caused by decrease m the vascular tone and reflex cardiac inhibi- 
tion (vagus). 

Symptoms 

1. Patient apathetic. 

2. Pallor (blood lost or pooled in other areas). 

3. Eyeballs sunken, features pinched (fluid loss). 

4. Temperature subnormal. The e.xtrcmities are cold. 

5. Low blood pressure (80/60). 

6. Pulse is weak and rapid. 

7. Heart sounds are weak. 

8. Respirations are slow. 

Treatment 

Depends on factors operative in each case. 

1. Keep the patient warm. The head should be low. 

2. Give enough morphine to prevent restlessness and relieve pain. 

3. Transfusion using hypertonic or colloidal solutions. Blood is ideal. As a 
substitute use two to four per cent saline or five to ten per cent glucose. 
Acacia has been recommenefed. 

4. Drugs of vasoconstrictor group useful in neurogenic shock. 

a. Epinephrine hydrochloride. One cc. of 1:1000 solution (subcuta- 

neously). 

b. Ephedrine hydrochloride can be given by mouth in doses of 0.048 

Gm. (^4 grain). 

c. Pituitrin (surgical), one cc. (subcutaneously). 

d. Caffein with sodium benzoate (U.S.P, XI) given subcutaneously in 8 

grain doses is occasionally of value. 

Note. Digitalis is contraindicated and should never be used, since the 
rapid heart rate is compensatory owing to the diminution of the blood 
volume. 
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PHYSIOTHERAPY IN THE TREATMENT OF 
HEART DISEASE 

“It is part of the cure to wish to be cured,” — Seneca, JUppolytus, 
1,249. 

The use of physiotherapy in the treatment of cardiac patients is not a 
new concept. In the days of Hippocrates, physicians were skilled in these 
measures, and the location of the temples showed their regard for the heal- 
ing powers of Nature. The ancient Celts and Romans recognized the 
virtues of the mineral springs and advocated hydrotherapy. Many Roman 
coins and other objects which support this belief have been found in the 
springs at Bad Nauheim. Spas were fashionable in Smollett’s England, 
and the sharp-sighted Matthew Bramble in Humphrey Clinker gives a 
vivid summary of his opinion of the resorts of his time, “All these places 
have their vogue and then fashion changes.” This remark is equally true 
at the present time, although the Matthew Brambles of our day do not 
suffer from rheumatism and do not travel in coaches. Coronary disease 
has become a more common aflliaion in an age when the transport plane 
replaces the coach. 

The physiotherapeutic measures that have been recommended In the 
treatment of cardiovascular disease are many and varied, but are cither 
little known or infrequently made use of by the general practitioner. Smol- 
lett’s remark, “I have neither time nor opportunity to confirm by cipcri- 
raents the particular notions I entertain concerning the eIBcacy of these 
waters — can be applied equally well to his professional brethren 
almost 200 years later. This is unfortunate since the chronic sufferer from 
heart disease often believes his problems arc being inadequately man- 
aged when something active is not being done for him, and many types of 
cardiac patients turn to the culls where activities of all forms, thermal 
elettric, and manual, are much in evidence. The patient con^equcnilv 
passes out of the hands of the physician who possesses a knowledge of 
the etiolog}', functional capacity, and treatment of heart disease, to be 
taken care of by the member of a cull who usually docs not know the in- 
dications or contraindications for the various methods he employs. 

The limited training in physiotherapy that the modern physidan re- 
ceives while in medical school probably accounts for the lack of facilities 
in most hospitals and commumties throughout the countr)'. The ascrage 
physidan docs not know when and to what extent he should take advan- 
tage of physiotherapeutic methods in the treatment of chronic disease. 
However, even if he is alert in this respect, there arc today few places in 
312 
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oiir coumr>' where ho can send patients with small incomes. The resorts 
and the elaborate establishments are still luxuries that most patients can- 
not afford. It remains for the local or state authorities to provide suitable 
sanatoria where patients of limited means can receive such treatment. 
Perhaps then physicians interested in this work may have time to confirm 
by experiments prevailing opinions on this form of therapy. 

SPA TREATMENT 

The spa treatment provides physiotherapy with diet and rest, and this 
accounts largely for its success. It is this combination of the spa and its 
mineral springs with their endless supply of naturally charged water that 
attracts the patient, for it is doubtful if physiotherapy in itself has much 
appeal to the average patient. Consequently we should consider at the 
start the location, organization and equipment of the spa. This knowledge 
of the modern health resort should be familiar to every physician who 
allows his cardiac patients to undertake the journey seeking “the cure,” 
for the best results are obtained when the indications and contraindications 
for this form of therapy are kept in mind. 

There is a time during the course of treatment of every cardiac patient 
who is either convalescing from an attack of congestive failure or approach- 
ing the end of a rest period following a coronary occlusion, when surround- 
ings become irksome, routine medicines sicken, and dissatisfaction with 
life, the family and local doctor becomes quite evident. Every physician 
recognizes this phenomenon. His patient is not ready to resume his cus- 
tomary duties, but is able to increase bis activities and venture beyond 
the confines of the bedroom for the first time. The very chronicity of the 
cardiac ailment and the chorus of “don'ts” from family and doctor dis- 
courage the patient and make him yearn for a change. At this point in the 
management, if finances permit, properly supervised spa treatment may 
prove very helpful. 

The spa is the Shangri-La of the modern business man. He enters upon 
a new regime of treatment with enthusiasm, and life takes on a rosy glow. 
He is removed at once from daily contact W'ith motor noises, exhaust gases, 
Traffic snark, jangling' zeiephonest city apanmsnts, radio hvd-speakers, 
night clubs, and well-wishing friends, and he enters upon a period of train- 
ing at the spa where something is being done for him every minute of the 
day. Attendants hop, bands play, and it is small wonder that his Jagging 
spirits rise. The initial circulatory sUmuIant is purely psychic but none 
the less beneficial. The patient meets other sufferers from similar ailments, 
and in their company he willingly follotvs the plan of treatment devoted 
to cardiac preservation. In this cheerful setting, where nothing is lacking 
to provide comfort and happiness, he is taught to live within the limits of 
his reserve. If the sp.i cannot cure, it can educate, and it is just as impor- 

TA.VT TO TRAIN THE CARDIAC PATIENT IN HABITS OP I-IVJNC AS IT IS TO TRAIN 
TUE DIABETIC IN HABITS OF EATINC. 
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The success of physiotherapy at the spa depends a great deal on 
the proper selection of cases. At the beginning of the present centurv 
Mackenzie m plain language pointed to the folly of physicians who allowed 
cardiac cripples totally unfit for travel to undertake long journeys to the 
spa for “the cure.” He coined the term “N'auhcim wrecks” for patients 
who returned much the worse for the experience. The physiotherapeutic 
measures used at the spa are most beneficial in ambulatory cases from 
Therapeutic Classes A, B, and C. In other words, patients with evidence 
of congestive cardiac failure, severe cardiac asthma, angina on slight exer- 
tion. recent or large occlusions, advanced sj'philitlc heart disease, subacute 
bacterial endocarditis, and acme rheumatic carditis, do better at home 
under the care of the family physician. Patients who have mild angina, 
obesity, hypertension, and effort syndrome, as well as sufferers from 
peripheral vascular disorders, particularly of the spastic type, the coronary 
occlusion convalescents, and patients with inactive rheumatic disease and 
diminished cardiac reserve, may derive some benefit from a course of Spa 
treatment. 

From the description so far, it is evident that much of the “cure” de- 
pends on the environment and the attendants and may be classed as 
psychic. Consequently, in the following attempt to sum up the benefits of 
the diffcrcni forms of therapy, wc must admit that there arc many advan- 
tages that cannot be measur^ by the yardstick of science. 

HVDROTHERAPY 

H>drothcrapy (Balneotherapy) is usually administered as a carbon-dlox- 
ide bath. This form of therapy in cardiovascular disease was originated at 
Bad Nauheim in Germany, and such favorable results have been reported 
that other centers have been established where naturally carbonated waters 
are available in large quantities. Well-known spas are located at Bath and 
Harrowgate in England, Royat and Mchy in France, Bad Nauheim in 
Germany, and Saraioea Springs, Bedford Springs, Ffot Springs, IVhice 
Sulphur Springs, and Palm Springs in America. 

The carbon-dioxide bath is prepared from mineral waters which 
emanate from the eanh. When this water reaches the surface, great quan- 
tities of carbon dioxide escape, but the bath retains a high percentage of 
the gas in solution, a fact that can readily be demonstrated by ob- 
sen’ing the large amount of carbon-dioxide bubbles that cling to the 
bi>dy surface of the patient immersed in the bath (Fig. 160). 'Fhc amount 
of carbon dio.xidc in the water as it comes from the earth averages 0.7 to 
1.4 Gm. per liter, although it is higher at some spas. Different springs at 
the same spa sometimes vary’ in their carbon-dioxide content. Ihe water 
from these springs is always alkaline in reaction. 

The temperature of the xvalcr as it issues from the earth should not b- 
too high in order that enoiich carbon dioxide may be retained in soluticr. 
The ideal temperature has been found to be between 97® and 99® Fahrcn- 
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licit. However, many resorts such as Royat have spitngs of varying tem- 
perature, permitting a wiJe choice in prcscribiJig a natural bath to suit the 
needs of the individual patient. 

The effect of hydrotherapy on the cardiac patient has recently been 
studied by a number of observers.*”' The mechanical effects of the 
bath itself, the temperature at which it is given, and the chemical effects 
of the carbon dioxide on the bodily processes, locally and after absorption, 
are the main facts to be considered in an evaluation of this form of iherapv. 

It is a common observation that the skin of the patient in the carbon- 
dioxide bath becomes hyperemic up to the level of immersion. This is at- 



Fir. 1£0. Bubbles of natural carbonic acbl gas blanket the whole boiK in the batbs 
(Courtes), Dr. Walter S. McClellan, Saratoga Simngs, New York.) 

tributed by some to the direct vasodilating action of the carbon dioxide 
on the skin vessels. Consequently, during the first few minutes in the bath, 
the patient experiences a pleasing sensation of warmth even if the tempera- 
ture of the water is below 99” F., and an immediate effect is reflected in 
the blood pressure. A gradual drop in the systolic as well as the diastolic 
levels occurs; the peak is reached in about ten minutes. In some patients 
a 30 to 40 mm. decrease in the systolic blood pressure is not unusual. If 
the patient stays in the bath, the pressure will be observed to rise again 
and will reach its initial level in about ten minutes. It is claimed that as 
the number of baths increases, there is a tendency for the pressure to re- 
main at lower levels in certain groups of patients, and this is accompanied 
by an increase in the oscillomctric index. However, we must always be 
careful in interpreting results in terms of the blood-pressure reading that 
is so easily influenced by a variety of psychic factors, "nie blood pressure 
would naturally tend to decrease in some cases in the atmosphere of the 
spa amid the pleasant surroundings and in the absence of disturbing con- 
tacts. 

During immersion in the bath, the pulse rate drops, and according to 
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some obser\-ers an actual dimlnuiion in cardiac size may follow the treat- 
ment. 

The pressure of the water of the bath may likewise aid in venous empty- 
ing. Intra-abdominal pressure may be increased by the weight of the water 
and this may augment the volume of venous blootl returned to the right 
side of the heart. Kroetz and Wachter have shown that in the baths at 
Nauheim there is an increase in the minute volume output of the heart. 
The increase is greater in the carbon-dioxide bath than in the plain or fresh 
water baths. It is also claimed that the respiratory center is stimulated 
directly by the increased amount of carbon dioxide in the arterial blood 
during the carbon-dioxide bath. This may be caused by the increased 
amount of the gas absorbed from the skin and eliminated through 
the lungs, or carbon dioxide may be inhaled from the environment. In any 
event, the amount of carbon dioxide eliminated by the lungs during and 
following the bath increases.-** Moreover, the oxygen consumption appears 
to be only slightly greater, certainly not to the e.xtent that ^sould indicate 
that the carbon dioxide comes from the oxidative changes of metabolism. 

In spite of these studies, the cxa« mechanism of the action of the carbon 
dioxide remains unsettled. The observers %sho support the theorj' of local 
action claim that the whole effect of the bath results from the stimulation 
of the cutaneous nerve endings. Marked vasodilatation occurs, the reflexes 
cause slower heart action. The repetition of the baths accounts for the good 
effect in certain spastic arterial diseases of the extremities. The proponents 
of the absorption theory claim that the gas enters the body in solution and 
acts on the organism as a whole, increasing respiration by action on the 
respiratory center in the medulla. The excess carbon dioxide in the min- 
eral water causes peripheral dilatation, and this again allows more carbon 
dioxide to pass through the skin. Some observers carry the iheoiy a step 
further. They claim that the carbon dio.xidc acts as a sedative for vaco- 
sympathetic excitability, and that it stimulates nutrition by improving the 
basal metabolism and helping in the excretion of to.xic products. In their 
opinion this explains the beneficial effect in hypertension. A diuretic action 
has been said to be another good effect brought about by the carl>on- 
dioxide bath through its increase in the basal metabolic rate. 

The improvement in the morale may explain the good results that 
follow: spa treatment in, many of the coronary cascs> particularly in the 
patients who have mild degrees of angina. Many angina cases, especially 
if hypertension is present, arc apt to show periods of temporar)* improrc- 
ment under any new forms of therapy. A study of the electrocardiogram 
before and after the usual regime of spa treatment In 107 cases is offered 
as evidence of improvement by Comstock and his associates.^® Howerer, 
it must be realized that in no condition is the electrocardiogram subject 
to so much variation as in coronary disease, particularly in patients recov- 
ering from minor occlusions. 

Considering the various effects of the carbon-dioxide baths that I 
outlined, both real and theoretical, the first indication for this type of treat- 
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raent seems to be certain forms of hypertension where the secondary 
changes have not been too widespread or rapid, but where the symptoms 
have been persistent and annoying. Whether or not w-e believe the claims 
made for carbon-dioxide baths, any therapy that proves useful in calming 
the dangerous crises encountered in the hypertensive group and allows 
periods of relief to punctuate the course of a disease acknowledged to be 
chronic, should be used even though we cannot analyze every phase of ifs 
action. I do not believe that the effect of the carbon-dioxide baths is at all 
lasting in the majority of cases of established essential hypertension, but I 
do believe that their use, combined with other measures at the spa, is far 
better treatment for this group of patients than any other system of 
therapy in the absence of symptoms of cardiac failure. 

While it is unfortunate that the result of the carbon-dioxide baths is 
regarded in terms of so many millimeters of fall in the blood pressure by 
both patient and physician, on the other hand, observations of the blood 
pressure are a great advantage in selecting cases. The patients who show a 
moderate drop in blood pressure, accompanied by a feeling of well-being 
after the first carbon-dioxide bath, are usually the ones who will show' the 
most benefit from a series of these treatments. If the blood pressure seeks 
its former level when the patient returns home, however, he should not be 
discouraged, for this does not indicate that the stay at the spa has been in 
vain. If the onward march to ultimate cardiac failure has been at all de- 
layed by the rest program that accompanies the treatment, much can be 
said in favor of the spa. Likewise, if the cardiac patient returns from the 
spa with his mode of living adjusted to a more moderate level, he should 
not worry about his blood pressure readings. He should realize that many 
of his annoying disturbances such as vertigo, headaches, and flushes have 
been at least temporarily benefited by the treatment. 

The spa regime should prove of great value to the obese hypertensive 
who has the “ruddy glow of health,” since it combines dietary regulation 
with hydrotherapy and the proper prescription of exercise. Careful atten- 
tion to every detail often makes it possible for the spa physician to un- 
cover and treat successfully some secondary condition; this in the long 
run reacts favorably on the hypertension. The thin hypertensive patient 
who is subject to vascular spasms obtains relief because of quiet environ- 
ment and the dilating effect of the carbon-dioxide baths, hluch benefit 
likewise results in all groups of patients when they learn that they can 
live without having blood-pressure readings taken several times a day. 

I heartily disagree with the claim that reduction of the blood pressure 
in the presence of aortic insufficiency is a benefit to be derived from the 
“COj cure.” This form of hypertension ts a compensatory mechanism and 
in itself is certainly no indication for therapy. Likewise, the hypertension 
associated with an advanced renal lesion and early renal decompensation 
is not the type that is amenable to vigorous spa treatment. When carbon 
dioxide baths are said to have ameliorated the renal lesion, eliminating 
the albuminuria and decreasing the blood-pressure level and nitrogen re- 
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tcniion, I always wonder what the patient’s course would liavc been with- 
out the special therapy, since renal lesions many times display quiescent 
periods. 

The sedative action of the carbon-dioTidc baths may be counted on to 
help patients with overactive sympathetic nervous systems, particularly 
those who show little if any basic cardiac damage and who are constantly 
plagued by frequent premature beats. The same may be said of patients 
suffering from frequent paroxysms of tachycardia where the usual drug 
therapy is either poorly tolerated or ineffective in preventing recurrence 
of the seizures. Patients with the tachycardia of mild hyperthyroidism 
may “take the cure”’ if ffnandally able. Surgery, however, offers the 
poorer patient a much quicker return to health. Physiotherapy is contra- 
indicated in adsanced hjperthyroid slates with cardiac signs and symptoms. 
However, during comalesccncc following surgical treatment, physiotherapy 
may be useful. 

To gi\ c the reader an idea of the number, temperature and types of baths 
administered, the following case histories from a recent article by McClel- 
lan.-“* showing the course of hydrothcrapeutic treatment adxis^ in each 
instance at Saratoga Springs, are included. 


ILLUSTRATIVE CASES 


Case 106. 11. M,, wale, age 75, «a* referred b> hU ph\iician to Santoga on .April 
9, 191! Some d«pnea on inodenie exertion and claodjcation in the loner cxtrenviiei 
on walking *hort dittanee* were pre«enf for »ome seaw. 

Pkvsical Examination. The patient war above the avenge height, thin and d»- 
tinctiy nervous. It was diHicuIt for him to sit still during the examinaiion. There wni 
arcus senilis and slight pulsation of the larger vessels of the neck, ills heart was slightlr 
enlarged to percussion and the pulse rate was 95. There were numerous premature l«ti 
occurring at irregular intervals. The blood pressure was 15Z svttolic and 90 d.avtolie. 
The radial arteries were palpable and not easily compressed. The lungs were clear. 
Abdominal examination was e««entiatly negative. In the extremities, the reflexes w*rt 
present and weak pulsations could l>e detected in boih dorsalis pedis arteries. There 
was slight pitting edema almut the ankles. 

ClimcaI. DivcNOSt*. .\. Eriologic: .Arteriosclerosis, 11 .Anatomic; Cardiac enbrge- 
ment C. Phvsiologic. Premature ventricular contractions. D. Funetioful Clawififaimn 
C lass 3. 

C’oiRsr. OF TuFATVtFNT. The following table presents in detail the trinperaturc. 
duration and position of the patient in the lath, as well ai a record of his pulse lieforc, 
during and after each bath. 


.April 

9 

10 
12 
II 
15 
Ui 
17 


DATE 


TEMreXATLXE 

P 

93 
95 
95 
91 

94 
91 

. 94 


PiEsCltmoN 
DlRATIO'r rtu, t/oR 
MINUTES BAril 


8 

9 
10 

10 
10 
iO 

to 


Pllse 

scioxE DtRiNO artri 


90 

M 

R5 

.‘4 

M 

S5 

XJ 


51 
h’ 

52 


79 


• Reprinted bv permirion of the author and ibr J. B. Lippinctiit Co. 
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UATL 


April 

22 

23 

24 
26 
27 
29 



3 

4 
0 


9 

10 


HahI I*lthALRI1>nC)V 
FUMURL UUKATtON 
I'"® MINUrU ^ »AT» 

94 10 FuH 

94 10 

94 II 

94 12 

94 12 

94 12 » 

94 12 •* 

94 12 

93 12 

93 12 " 

93 12 

93 12 » 

93 12 • 

93 12 " 


I’lasE 

Ul HIRL bURISO AFTER 


75 
78 
78 
77 

76 
75 
74 


78 

77 

76 

76 

77 
76 
75 

74 

75 

74 

75 
74 
74 
73 


78 

78 

77 

77 

76 

75 
74 

78 

77 

76 

74 

75 

76 


Progress Notes. April sixtwrnth. The patient while still nervous has less edema about 
the ankles. He states that pam m the legs is lest severe. The heart rate is S5 and fre* 
guent premature beats are still presenr. 

April 2J, Sjmptomatic improvement is evident and the patient states that he can walk 
with less djspnca and pain than at the beginning o( his treatment. 

May 2. There is still very slight edema at the anUes The pulse rate is 78 with 
the irregularity persistent. 

May II) Pulse rate is ?+. He states that he feels distmctlv better. There is no edema 
of the ankles although the cardiac irregularity still persisu. He it able to walk approxi* 
mately one mile without the production of pain in the lower extremities. 

May IS. A letter from his physician written after his return states that both ob- 
jectively and subjectively this patient is much improved and he is advised to repeat the 
coune of treatment at the end of six months. 

Discussion. This patient’s history is typical of the gradual progress 
of a widespread arteriosclerosis. The pain in the lower extremities was 
apparently an expression of dtminisheef blood supply caused by the gen- 
eral arterial disease. Wc do not expect that a patient of this type will shotv 
any decrease in the amount of arterial change or that the progress of the 
condition will be arrested. The treatment, however, is of value in improv- 
ing the circulation by making full use of the blood channels which are 
still available. This type of patient does well on courses of treatment once 
or twice a year in order that the improvement noted above may be main- 
tained. The additional rest periods procured by visits to the spa likewise 
contribute in no small measure to the symptomatic relief obtained. 


Case 107. R. O., male, 4fi, no* referred to Saratoga on July 22, 1935, by his 
physician, who wrote that this man had been able to carry on his work in his usual 
manner until the past April, when be bad experienced a sudden sharp pain in the 
pi-ecordial region, which had been eufficient to require bed rest. The first attack of 
pain occurred in April, 1915, and had been followed by a second attack on May 9, 
1935. The clinical examination and electrocardiographic tracing supported the di.Tg- 
nosis of coronary occlusion. The phyrician stated that since the attack, the patient 
had been at home and unable to perform any work, although he had been up and 
about the house for the past six weeks and able to walk one or two blocks 

The exaiiiimtion at Saratoga showed a well-developed and well-nourished middle 
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aged man. Heart rate 78, regular, both soimcls distinct and no murmurs. Blood pressure 
132/80. 

ClivicaL Diacn'OSJS. a. Etiological; Arteriosclerosis B. Anatomical: Coronary KJero- 
sis and old occlosions. C. Physiological; Normal nnus rh)-thm. D. Functional Classiiica* 
tion. Class 3. 

TreatsIENT. The patient took the coarse ol carbon dioaide mineral water baths 
shown in the following table. 

Progress Notes. It will be noted that after the first bath there was an elevation in 
the rate of the pulse, which may be accounted for bj the nersous reaction following a 
new type of treatment. 


July 

22 

24 

27 

29 

31 

1 

3 

5 

7 

8 
10 
12 

14 

15 
17 


Bath PREScairnot. 


Pplse 

BErORE AtTEX 


93 

93 

93 

93 

92 


9 

10 
10 
10 


72 

66 

72 

70 

so 


86 

(A 

60 

63 

63 


10 Full 

11 * 

II • 

11 

12 
12 
11 

11 " 

12 
12 


August 1. Patient states that he is able to walk five blocks without the production of 
any pain at the present time. He is anxious to take up his work and it is difficult for 
him to follow a course of complete rest at home. 

August 17. The patient feels that he has distinctly gained in strength and is now 
doing light work around his home, such as caring for the lawn and some bghi car- 
penter work His pul<e rate is steady at 72, good quality, and his blood pressure is 
normal. 

Discussion. This patient undoubtedly had a good result following 
the period of spa treatment. He is a typical example of the problem pre- 
sented by the active business man convalescing from a coronaty occlusion 
who experiences anginal attacks when first allowed to be out of bed. The 
period of training the patient procured at the spa, including the CO2 
baths, was far more effectual in bringing about his return to work than 
drug therapy. 

There are additional features offered by the spa treatment that in my 
opinion far outweigh the value of the w'aters. In this Instance the spa was 
useful when placed between hospital and home. At the spa, this patient 
acquired the proper philosophy toward restricted living nhich an immedi- 
ate return to the home and business would not have permitted. He was 
given a good chance at the spa to become acquainted with his myocardial 
reserve, and he did this with better grace when placed in the company of 
those similarly incapacitated. The baths were prescribed, but the routine 
rest periods that followed the treatmenu gave them their greatest value. 
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Not the least of the benefits that some patients have shown following their 
visits to European Spas has been derived from the voyage over and back, 
two enforced periods of physical and mental rest. 

MASSAGE 

Massage is another valuable measure that is commonly overlooked in 
the management of the cardiac padent. The layman has always been 
awake to the value of this form of physiotherapy, but as the physicians 
grew in scientific knowledge, massage was unfortunately entrusted to 
others. Continued neglect and lack of proper supervision gave opportunity 
for the rise of the various “cults.” These less informed enthusiasts have 
gained in confidence and boldness until they claim to be able to cure almost 
any disease by massage. 

Afassage has been shown to produce immediately dilatation of the capil- 
laries, the duration of which depends on the amount of pressure used.-*® 
This effect can be observed by the direct inspection of the capillary bed 
with the miscroscope. In addition, the red blood-cell count ts increased by 
forcing inactive cells into the circulation from resting areas. Light massage 
can be useful even in cases of mild cardiac failure since it aids the return 
of venous blood and, in long periods of inactivity, makes up for the lack 
of the force supplied by contraction of the leg muscles. Massage properly 
carried out, therefore, is an aid in preserving some degree of muscular tone 
and vigor. 

Massage is particularly valuable if given following the application of 
heat. This principle Is used in the Vichy douche, where the entire skin 
area is sprayed by showers of different temperatures and then massaged. 
After all these treatments, whether local or general, the cardiac patient 
should rest, since the procedure is usually followed by a sense of fatigue. 
In severe congestive failure rvith a high degree of t'enous engorgement, 
massage is contraindicated. It is likewise good policy to defer its use in the 
presence of fever, acute endocarditis or acute myocarditis. 

HELIOTHERAPY 

Many of the spas have spedal rooms fitted with equipment for com- 
bining the effect of ultraviolet light wth other forms of therapy. In 
America the quartz lamp has invaded the hospital, the athletic club, the 
sanatorium, the physician's office, and lately the private home. Much 
benefit is claimed from its use in various forms of heart disease, including 
angina. At present the subject is in a very unsettled state, and further in- 
vestigations are needed before definite conclusions can be made. It may 
be a great aid in the treatment of children wth rheumatic carditis (Fig. 
161 ), as we have long known that this disease flourishes in the crowded 
slum areas of the large cities where there is lack of sunlight, and shows 
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decreasing incidence in the wanner climates of the South where the 
amount of sunlight is greater. 
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support the claims that ha\c been made for diathermy, high frequency, 
static, sinusoidal, galvanic, and faradlc currents. Autocondensation and 
diathejmy are most popular in the treatment of hypertension. Diathermy 
undoubtedly has some place in the treatment of cardiovascular conditions 
where heat relieves the symptoms. The greatest benefit follows its use in 
arterial diseases of the spastic type and intermittent claudication. The treat- 
ments likewise have some temporary effect in relieving symptoms of other 
conditions. In coronary disease accompanied by angina, if the element 
of spasm predominates, diathermy may be helpful by producing vaso- 
dilation and increasing coronary flow. Some cases are reported where 
more lasting benefits have resulted than followed the use of the nitrite 
drugs. In these instances the short-wave diathermy has been thought to 
produce its good effect by a temporary paralysis of the sympathetic nerve 
pathways. However, in all these cases the psychic clement is difficult to 
rule out. 

Hyperpyrexia. The production of hyperthermia or hyperpyrexia by 
the use of the Kettering or similar apparatus has been followed by en- 
couraging results in some cases of infection of the heart. Cures have been 
reported occasionally in acute gonococcal endocarditis (page 189), and 
here the use of the method seems to be a rational one since it is quite 
possible to produce temperatures in the human body that the gonococcus 
cannot withstand. 

In chorea the use of the Kettering apparatus has many advantages. 
Although great care should always be taken in the presence of an active 
carditis in recommending this form of therapy for children, recent suc- 
cesses that have been reported are most encouraging. It must be remem- 
bered that artificial fever is different from fever of to.tic origin; it is pro- 
duced by electromagnetic induction and is not a fever in the ordinary 
sense but a heating of the body, a hyperpyrexia. Neymann"^® reports 
excellent results in a series of 25 cases of Sydenham’s chorea. In all cases 
the choreiform movements stopped following the treatments. Similar re- 
sults have since been reported by other investigators. Neymann recom- 
mends that the treatments be given bi-wcekly, and that the temperature 
at each treatment should be maintained between 39.7° C. (103.5° F.) and 
40.6° C. (105° F.) for eight hours. After treatment the cardiac rate is in- 
creased and the T-waves may be flattened, but these changes disappear in 
24 hours. This form of therapy is not beneficial in all forms of chronic 
carditis, and is not to be recommended for general use. 

OCCUPATIONAL THERAPY 

The proper form of occupational therapy can only be prescribed when a 
complete diagnosis of the patient is at hand and the functional classi- 
fication determined; consequently it is one of the final considerations in 
treatment. Patients placed in Funcuonal Group 4 can handle only the 
types of occupational therapy that can be carried out at bed rest. Pa- 
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tients convalescing from repeated atucks of congestive failure and the 
rheumatic groups with cardiac infection make up this categorj*. Al- 
though these cases are allowed very little exertion, the mental rest that 
follows interest in some task that can be carried out for a few hours 
each day is a considerable aid to children and adults alike. If improve- 
ment permits advancement to Group 3, and finally to Groups 2 and I, 
the value of occupational therapy as a future means of earning a live- 
lihood becomes important. Some form of physiotherapy that is begun 
to interest the patient for a few hours a day may ultimately prove to be 



Fig. 162. Occupational therapy. 


an excellent source of income. Less financial worry often results, and this 
IS reffected m the health of the patient. I recaff an insurance safesman 
S2 who came into the hospital on two occasions following attacks of 
coronary occlusion. He showed such limitation of cardiac reserve after 
the second attack that he was forced to give up his work. He became much 
interested in the manufacture of sets of picture puzzles, then at the height 
of their popularity. When he left the hospital after two months, he ^35 
improved but was still in Class 3. However, he already had ideas hr 
enlarging the business, and with the help of his wife and daughter, who 
made up his sales force, he was soon able almost to equal his former 
income. This patient had an excellent outlook, did not talk about ms 
condition any more than it was necessarj' at the time of the visits of his 
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physician, and never had lime to realize that he was a chronic invalid. 
He learned how to use hts bands in a new occupation that allowed him 
to Sparc his heart. Tvlany other cases where the morale of the patient has 
been improved through the use of occupational therapy could be cited 
(chapter 23). 

For Class 3 and -4 patients confined to bed, various ingenious devices 
have been arranged to permit tasks requiring the use of the fingers only. 
Light bed boards may be used, or in some cases, where weaving is earned 
out, the apparatus can be suspended over the bed (Fig. 162). Prolonged 
hospitalization permits training for occupations which require extensive 
apparatus, while patients who come in for shorter periods may be as- 
signed to simpler tasks like basketry, cord and leather work. Women 
patients may, in addition to any of these types of occupational therapy, 
renew their interest in different forms of needlework. 

Even m shorter illnesses, the psychotherapeutic value of some slight 
task assigned cannot be overlooked. The patient may be inclined to worry 
about his condition, the new surroundings may delay hts convalescence, 
hence attempts should be made to interest him in some occupation as 
soon as his physical state permits. In this way prolonged hospitalization 
may be prevented, needed articles may be produced for the supply room 
(folded surgical dressings, sponges, etc.), and the patient’s morale may 
be kept at a high level. 



20 

THE PRESCRIPTION OF EXERCISE 

“The wise for cure on exerdse depend.” 

— Dryden, Epifile to John DriJen, 1:94. 

Exerdse plays an important role in the management of the cardiac 
patient. Unfortunately rest has been emphasized so much that patients 
are instinctively afraid of exercise, and for this reason physidans arc apt 
to prescribe exercise cautiously and vaguely, if at all. The prescription 
of exerdse should present little difficulty if the physical examination has 
been made with care and the functional capadty determined. The advice 
given to cardiac patients regarding their artivitics is based on this data 
as well as on the principles underljing the physiology of exerdse. 

Energy for exercise is furnished by ingest^ food. From a resting level 
nhen the requirements may be but one calorie per minute to the exerdse 
level when the requirement may be ten times as great, it can be seen that 
the resources of the body must be drawn upon to supply the energy as 
it is needed. Analysis of the urine after the most severe exerdse shon» 
such a si&all amount of extra nitrogen that we know that the protein stores 
have been but little depleted. Intelligently arranged training tables for 
athletes, therefore, are not any longer overburdened with meat and other 
nitrogen-containing foods, since the energy for muscular contraction is 
more quickly derived from the breakdown of substances that are non* 
nitrogenous. This is shown by a study of the oxygen absorbed and the 
carbon dioxide eliminated (respiratory quotient). The carboliydrates of 
the food furnish most of the motive power for muscular exertion. Conse- 
quently athletes arc now encouraged to eat candy before engaging in 
severe muscular activity. 

As a result of muscular contraction ther« is an accumulation of lactic 
add which disappears rapidly in the presence of oxygen. The chemical 
changes in the blood accompanying exerdse are responsible for stimula- 
tion of the respirator}’ center. There is likewise increase in the pulmonar} 
blood flow proportional to the increase in ventilation, a rise in the output 
of the heart per minute and an accelerated heart rate. Tlie size of the 
heart of the normal athlete who is well trained is unchanged after sescre 
exertion, but the blood pressure shows a temporar}' increase. This is more 
pronounced in the athlete because of the psychic factors of compctitlop.. 
and is brought about by the constrirtion of the splanchnic area. It per- 
mits widening of the capillar}' beds m the heart and skeletal muscles and 
aids in the quick diffusion of oxygen to cssenua! areas. 

Although the presence of oxygen is not necessary for coniracuon of the 
526 
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muscles, it Is most essentia! for their recovery, A person can perform a 
given task without the necessary amount of oxygen being present for its 
full accomplishment. For example, he can hold his breath and climb a 
steep grade or lift a heavy weight, but to do this the tissues go in debt 
for oxygen. Our ability to proceed wth the tasks requiring the sudden 
expenditure of energy without the appearance of symptoms depends 
upon this physiologic fact. The debt of oxygen is paid back by a continued 
elevation of the respiratory rate following exertion for a longer or shorter 
recovery period until the balance is restored. 

The training of an athlete to accomplish a task with increasing efficiency 
and skill depends on daily practice. This eliminates awkwardness and 
unnecessary movements and lessens the amount of oxygen needed each 
time. The size of the skeletal muscles precipitating in the particular task 
is increased, and the bodily processes of taking in the oxy'gen (respiration) 
and distribution of the oxygen (circulation) become better regulated and 
adapted. The vital capacity increases as training progresses. Consequently 
graded exercise may build up a reserve that enables the ultimate per- 
formance of a task to be accomplished with few, if any, distressing symp- 
toms. In a similar manner tlie cardiac patient can train his depleted 
reserve to perform more efRciently within narrower limits. Therefore, in 
neglecting to furnish the proper prescription of exercise, the physician 
is not making use of all possible aids to recovery. 

Restriction of activity on inadequate grounds will consequently do more 
harm than overlooking a slight organic lesion and permitting full activity. 
The mental effect of telling the patient that he has a “heart murmur” is 
tremendous, particularly if it is followed by vague advice to “take things 
easy for a while” (chapter 13). A fear may develop tow'ard all forms 
of activity, and the subsequent lack of exercise soon reflects itself in a 
poor physical state. Therefore it is most essential that the physician be 
fully acquainted with the physical condition of the patient before pre- 
scribing or prohibiting exercise. 

Let us consider first the types of heart disease W’here bed rest for 
prolonged periods is required. In this group we include patients with 
congestive failure, recent coronary occlusions, and active cardiac infec- 
tions. Ei'cn in these instances active exercise in all forms is not contra- 
indicated beyond a few weeks. In exceptional cases even before this 
period has expired, some forms of exercise may be definitely indicated to 
encourage the patient and keep up his morale. Nurses trained in the care 
of cardiac patients are valuable at this rime. They help to take the patient’s 
mind away from his condition and interest him in some form of exercise 
even if it consists only in moving the fingers in arranging cards or in 
making small articles. Gentle massage may be started almost at once In 
many patients, and this may be followed by passive movements. If no 
ill effects are noted, greater freedom may be allowed. The Schott re- 
sistance exercises, if properly carried out, are often valuable in beginning 
the rehabilitation. 
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U hen lo allow the patient out of bed is a decision that rests on the facts 
of each case. Experimental evidence demands that the rest period for the 
patient following an acute coronarj* occlusion should be not less than 
six weeks. However, patients who shosv good recoserj’ from congesiite 
failure may be permitted to be out of bed much sooner. When edema d;s- 
appears and the appetite improves, it is often good polic)* to allow a little 
freedom as early as the end of the 6rst week. It has been demonstrateJ 
many times that nothing is to be gained by unduly prolonced bed rest, 
particularly in cardiac patients at or bes-ond middle life. Furthermore, 
many complications are encouraged by an extended peruxl of inaaivity 
in elderly individuals. 

Walbng is the next exercise that may be prescribed for this group, the 
amount depending on the effect of the initial allowance on edema, che^i 
pain, pulse, and respiration. In the patient who has angina, the increase 
in the exercise allowance should be gradual. If chest pain is absent, the 
prescription may be slowly and cautiously increased, for It Is likely that ro 
harm is being done. 

The same rule governs the first lime the convalescing cardiac patient 
goes down stairs or out-of-doors. It is not harmful to descend a stairway, 
for this in itself is a form of self-administered resistance exercise and in 
addition may help to restore the sense of balance after a period of bed 
rest. The return trip, however, should be taken slowly. “One step al a 
time” is trite advice, but it still holds. 

In prescribing the first walks outdoors, tell the patient in definite terms 
how far he is to go. The importance of graded walks at this stage of con- 
valescence has long been recognized and is part of any well-planned spa 
regime. The most elaborate of the systems is the one proposed by Stoke* 
and Oenel, consisting of a scries ol carefully laid out walks, the fint 
covering a distance of 1/12 of a mile. While walking this distance, the pa- 
tient lifts his weight up a 3 per cent grade. If the response is pr<od. the grade 
is gradually increased, and over the course of some ssecks the patient 
will be able to cover a distance of two miles comfortably with the grade 
advanced to 15 per cent. An elaborate course for this system of exercise 
was laid out some years ago at Hot Springs, .\rkansas. Foot paths, aj'- 
propriaicly labelled by stone markers of varied hue, lead the convalescrr-t 
through scenes of natural beauty. They arc graded from almost Ics'el fo 
very steep. -A truly American adaptation of the Oertel system may 
found at Saratoga Spring*, sshere the patient lakes his daily amount <• 
prescribed walking through a carefully planned coif course. 

In obese patients this system of exercise is \er%’ valuable when conhneu 
with the proper dietary regime. 0\-er the course of eight-weeks’ treat- 
ment bv diet and walks, considerable improvement in cxerciie tderarcc 
can be noted. The more drastic forms of Swedish exercise, carried cut with 
the aid of gymnasium equipment, are less popular today, but they arc stu 
useful when carefully prescribed. TIic stationarj* blcjcle and the rowm; 
machine in the aty gj-mnasiums and clubs furnish satisfaetofv' frtr« 
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of indoor exercise for the winter months. Intelligent supervision is much 
more important, however, than the type of exercise. The response of the 
patient to each added burden is the essential factor, for this suggests the 
amount to be added or subtracted from the next day's exercise pre- 
scription. 

Less fortunate patients who cannot take spa “cures” may nevertheless 
derive benefits from walks i7 the physician tviJ! take the time to plan them. 
Familiarity with the neighborhood of the patient’s home or hospital will 
make tliis exercise prescription possibfc. In addition to keeping alive the 
patient’s interest in his treatment and progress, the physician’s notations 
concerning these exercise prescriptions show the functional capacity, and 
when considered as a whole they are invaluable in estimating the effect of 
therapy as well as the ultimate prognosis in each case. 

Before planning suitable exercise for an ambulatory cardiac patient, a 
knowledge of the occupation and temperament is essential. I have never 
advised the so-called “setting-up exercises,” for they are tiresome in most 
instances and after the first few attempts are usually abandoned. The 
ideal forms of exercise for cardiac patients are the intermittent and non- 
competitive types. Golf, for example, is excellent if the patient’s tastes 
run in this direction, and a prescription of nine holes will be easy to accept. 
This takes the patient outdoors, away from business, and adds the effect 
of heliotherapy; for this reason, it is far better than a gymnasium. Further- 
more, if the patient is interested, the golf is more apt to be continued. 
Golf should not be attempted by those who are not interested in it, or 
where competition cannot be avoided, or if emotional strain is increased. 

The physician of today should have a fair knowledge of the different 
types of out-of-door activities if he is to prescribe these forms of exercise 
successfully. Tennis and similar competitive games should not be allowed. 
Croquet and other lawn games may be suitable as far as exercise goes 
but may be unfit as far as the personality of the patient is concerned. 
Swimming, if properly supervised, is suitable in a number of cases. The 
convalescing cardiac patient will usually prefer to take his allowance of 
exercise in the morning hours, for then it does not interfere with sleep. 
Wakeful nights are more apt to follow exercise periods taken at the end 
of ihe day. 

The ambulatory patient seen at the dispensary will have neither time 
nor money to fallow any special program for exercise. The question of 
exercise in these instances may be considered in relation to the usual 
type of work. Cardiac patients are happier when permitted to return to 
work as soon as possible. Exercise should be planned with this in view, 
but before the schedule is made out, the physician must have an under- 
standing of the type and amount of exertion which the patient’s daily 
work entails. While lighter factory work may be permitted, heavy laboring 
jobs are out of the question, and here the great problem arises. In days 
before the depression when opportunities for new positions were more 
plentiful, the problem was usually settled satisfactorily by the Social 
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dren suffering from similar limitations, progress may be more satisfactory. 
The children in these special groups or schools are taught to avoid haste 
in all things, and a philosophy of living under a constant restriction of exer- 
cise is acquired. Even when exerdse has to be curtailed for long periods 
because of the recurrence of rheumatic infection, education is still carried 
on in these special schools. In this way the patient is prepared to fill a posi- 
tion in life that will not overtax a decreased cardiac reserve (page 131). 

THE HEART IN ATHLETICS 

Nearly a century ago, at the beginning of the modern era of collegiate 
athletics, James Hope, in a book entitled “Diseases of the Heart and 
Great Vessels,” expressed the opinion that boat-racing at Oxford and 
Cambridge and violent gymnastics have caused 

rapture and inflammation of the aortic valves and aorta, issuing 
in incurable organic disease. 

He further stated: 

I have also known pedestrian tours among the Swiss and 
Scotch mountains to be followed by hypertrophy and other dis- 
eases of the heart. It is protracted efforts that are always most 
pernicious. Feats of this kind should always be discouraged.*®^ 

A similar stand was taken by Peacock, in 1864, when he claimed that 
cardiac hypertrophy and subsequent failure among Cornish miners 
resulted solely from ovenvork. In 1870, Clifford Allbutt claimed that long- 
continued exertion caused right heart failure and dilatation; and that 
sudden strains were productive of wear and tear in the aortic area. In 
1888, Roy and Adami’s experimental work seemed to lend support to 
these claims, and chronic thickening of the cardiac valves due to strain was 
described at length in their book. Adami, in 1911, stated that he believed 
the nodose arteritis seen in elderly subjects was associated with thicken- 
ing of the valve leaflets; both, in his opinion, resulted from mechanical 
strain. In 1898 and 1909, Allbutt retrenched enough to admit that the 
influence of the toxic and infective factors was difficult to eliminate in 
these cases, and sounded the first modern note in his conclusion that the 
importance of muscular effort as a factor in cardiac injury has been much 
exaggerated. 

However, for years there were no dissenting opinions. Reviem'ng the 
literature up to 1915, we find the old idea re-echoed many times. Bardeen*® 
in 1915 stated: 

All college students taking part in major sports have hyper- 
trophied hearts. While in many cases the compensation is good, in 
a large number there is mycxrardial irritability sometimes ac- 
companied by mitral murmurs w'hich indicate somewhat serious 
lesions. 
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For the past 25 years, with a few exceptions, little attention has been 
given to the subject in American and English literature. An extensive 
continental literature is available, but it contains many conflicting opin- 
ions. Consequently the subject of the heart and athletics remains rather 
hazy in the minds of many. The prescription of exercise for damaged and 
undamaged hearts shows a surprising lack of uniformity in the various 
university centers, and the functional systolic murmur continues to con- 
sign good athletes to the side lines. In these cases, even In the absence of 
hypertrophy or any supporting sign, cardiac involvement is suspected, and 
even the mildest forms of exercise may be prescribed with hesitation and 
uncertainty. 

The sustained interest of both sexes in all forms of athletic activity 
places the question of the heart in its relation to competitive sport 
squarely before the health services of our universities. Curiously enough, 
the rising tide of interest in sports and their effect on the heart has been 
paralleled by revolutionary changes in our concepts of diseases of the 
circulatory system. With Mackenzie and Lewis as leaders, a newer cardi- 
ology has sprung up in which valve lesion and murmur are now relegated 
to the background and the heart muscle assumes major importance. We 
have reached the time when the older idea, especially the erroneous as- 
sumption that “the athletic heart” is a clinical entity, must be discarded, 
and our judgments must rest on the sounder foundations of these newer 
concepts. 

To begin with, let us consider the normal heart of an athlete at the 
end of a hard race, We look first at the clinical picture. We see the runner 
gasping for breath, we note his pale, pinched expression and weak, rapid 
pulse. He perspires freely from a cold body. If the exhaustion is more 
severe, we may see him lying on his side, occasionally doubled up, com- 
plaining of abdominal pain. There may be nausea, even vomiting, and 
sometimes unconsciousness. Is this the picture that we describe as heart 
strain? If we pause and analyze the symptoms, we find very little evidence 
that the circulatorj’ system is at fault, and we are forced to conclude that 
the term “heart strain” is a much misused expression. When the term 
“strain” is used in connection w’ith a skeletal muscle, I understand a 
stretching or tearing of the muscle where it meets its tendon or of the 
tendon itse\i. I can even visuafee tbe ruptuTC a few of mwW.e 

with subsequent soreness and stiffness at the site, but this same injurj" 
does not occur in the musculature of the heart. Nature protects so vital 
a structure from injury that is so easily produced. Moreover, such an in- 
jury has never been seen postmortem m healthy hearts. We do meet rare 
cases of rupture of the wall of the heart, but rupture does not occur unless 
the area is the site of an infarct resulting from a previous coronary 
occlusion. Authentic cases of spontaneous rupture of the healthy heart 
have never been reported. Barth has collected 24 instances of spontaneous 
rupture of the heart, and in e\-ery instance the seat of the lesion was m 
the left ventricle, where the heart wall is usually the thickest. So wc 
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conclude that the rupture occurred through a degenerated, most likely 
infarcted, area. 

Likewise, rupture of a healthy heart valve occurs rarely, if ever, and 
cannot be produced by severe exertion or “strain.” When it does occur, 
the valve has been previously weakened by disease. Take a section of 
healthy aorta with its semilunar valves in place, and raise the pressure 
to the breaking point. You will see the slender, thin aortic valve leaflets 
hold fast while the thicker aortic wall wll stretch, split, and then give 
way. If similar experiments arc tried upon the liealthy mitral and tri- 
cuspid valves, the artificially increased pressure leads to stretching and 
regurgitation through the valve orifice rather than rupture of the tough 
valvular tissues. We may safely conclude from this evidence that severe, 
sudden exertion in the athlete will not produce “strain” or muscle injury 
to the heart, such as we sec in the skeletal muscles, nor will it damage or 
rupture the valvular leaflets. 

Even the sudden death of an athlete at the finishing line (an extremely 
rare event) is not necessarily caused by the heart. It may conceivably 
occur from an overlooked persistent thymus or may be brought about by 
the mechanism of vagal inhibition. If the day is excessively warm and the 
race closely contested, the possibility of heat stroke or exhaustion must 
be kept in mind. May there not exist, also, under these dramatic cir- 
cumstances, a condition closely akin to surgical shock? The psychic strain 
is certainly tremendous, particularly in the much advertised stars, before 
and during a hard race, and is it not possible that the nervous system 
may be at fault and not the cardiovascular? Surgeons are notably “heart 
conscious,” and in my experience they are inclined to blame on the 
heart all sudden deaths during or just after operations. Here, too, the 
effect of the ner\'ous system, the ductless glands, and other factors pro- 
ducing shock are often overlooked. The toxins of infection may leave 
in their wake not so much direct cardiac disability as a distinct loss of 
lone in the vasomotor system. It is the latter condition that slows down 
the athlete. Earlier exhaustion is noted many times in students when they 
have been permitted to resume activities too soon after recent infections 
like influenza. 

Acute cardiac dilatation is the most popular diagnosis advanced to 
account for symptoms observed in the athlete at the end of the race. 
Indeed, this diagnosis has enjoyed widespread popularity, mainly be- 
cause accurate methods of investigation have not been used. Reports have 
been based on the percussion of the hearts of athletes, a most unreliable 
method, especially in heavy-set, well-deveJop«l men. Percussion usually 
gives a larger cardiac outline than the roentgen ray, and this may be 
the main reason why the heart of the athlete has for many decades been 
wrongly suspected of showing hypertrophy caused by exercise. Ortho- 
diascopy is a belter method to determine cardiac size of athletes, ’and 
when carefully performed is cheaper and better suited to the need of a 
university health service. 
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Immediate examination of the hearts of athletes with the roentgen raj- 
as they fall exhausted over the finish line shows a heart shadow which is 
not that of acute cardiac dilatation; in most instances the shadow is 
actually smaller than the normal. Richards,*'- and later Gordon,'®* by a 
series of pictures on marathon runners showed that all hearts are smaller 
immediately after the race and return to normal size during the course 
of a day. Experimental studies on animals which have been properly 
carried out and controlled seem to show a smaller heart when the point 
of exhaustion is reached. So we must abandon the term acute cardiac 
dilatation when referring to the cause of exhaustion in athletes with 
normal hearts. Even without the experimental proof which I have men- 
tioned, the idea should appeal to us as being anatomically unsound. The 
heart is limited in its power to dilate, especially if the process is acute, 
by the tough fibers of the pericardial sac. If we perform Muller’s experi- 
ment under the fiuoroscope, we can see the heart dilate to the limit of 
its pericardial restraint and assume normal size as soon as the experi- 
ment is discontinued; if healih}', it is none the worse for the experience. 

The cause of the smaller heart size observed in the athlete after sudden 
exertion taxes our power of speculation. The skeletal muscle, when sub- 
jected to overuse, shows cramp and stiffness because of diminution In 
blood supply. The overactlon with the attending imperfect oxidation 
gives a swelling of the skeletal muscle fibers \rith tension of the sheaths. 
Later there develops the painful stiffness so commonly met in those un- 
accustomed to exercise. We cannot conceive of this phenomenon occurring 
in the healthy heart. It Is a vital organ, necessary for the survival of the 
organism, constantly beating with relatively short rest periods and with 
a more abundant circulation. It is tempting to explain the smaller size 
of the healthy heart after severe exertion by an excess of lactic add, but 
this has not been proved. 

Lewis*^® has come to the conclusion 

that the burdens imposed by physiological acts upon the normal 
heart, however hca\y these burdens may be, never injure the heart 
fibers, never produce injurious dilatation and never exhaust the 
heart’s reserve. 

We must accept this explanation on the basis of experimental proof. The 
heart of the normal athlete is an organ with a reserve far in excess of the 
organs and sj’steras it supplies. It cannot be strained because other bodily 
mechanisms have lower protective thresholds. For example, skeletal 
muscle cramp or cerebral anemia irill set in and stop the athlete before 
the heart ^ves out. Lately' more knowledge of the effects of hypoglycemia 
has led us to attribute to that sj'ndromc the condition of the athlete at 
the conclusion of the race. The blood-sugar levels of runners who are 
forced to drop out of marathon races is supporting evidence of this theory’, 
since on numerous occasions the blood sugar has been found almost to 
approach the level at which uncoiudousness comes on. 
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We must, therefore, take into consideration all these mechanisms before 
we blame the symptoms of dyspnea, rapid pulse, exhaustion or even coma 
on the heart. Consider always the fact that Nature surrounds and pro- 
tects the heart by a series of defensive barriers because it is so indis- 
pensable to life. 

One of the most discussed and interesting questions relating to the 
problem of the heart in athletics is the so-called chronic enlargement sup- 
posedly resulting from strain long continued and referred to for years as 
“athlete’s heart.” If we approach this problem by studying the hearts of 
lower animals and drawing conclusions from what we observe in them, 
we may easily be misled. Clark points out some striking differences in the 
heart weights in proportion to the body bulk of active and inactive animals 
and shows that dogs bred for speed have higher heart ratios than ordinary 
dogs. Likewise Fox has shown that quiet birds like the owl have smaller 
heart ratios than active fliers. This author also describes hypertrophy of 
the heart m captive mammals and birds, but be cautions us that the essen- 
tial character of these changes is open to dispute in the absence of proof 
that some unrecognized previous infection or toxemia did not exist. Since 
there are some striking differences in the physics of the circulation in the 
lower animals, particularly in birds, we must be on our guard and not draw 
general conclusions too readily. However, if work hypertrophy occurs 
among the commoner beasts of burden, we should reasonably expect to 
find the pathologic museums of our veterinary schools crowded with these 
specimens. Inquiry reveals that this is not the case. 

Studies by Gordon, Richards and my own observations all show quite 
conclusively that enlargement of the heart of healthy athletes docs not 
occur even when the period of training e.xtcnds over many years. Conse- 
quently we do not believe that participation in college athletics predis- 
poses to cardiac enlargement and to the disability which commonly comes 
to those who have large hearts. We cannot deny that the heart muscle 
develops the same as any other muscle and benefits from exercise which 
it needs, whether healthy or diseased. In consequence of this development 
there is, It is true, an increase in size, but the amount of this increase rela- 
tive to the initial bulk is small. We know that the heart does not enlarge 
with exercise in the same ratio as skeletal muscl^ but even though we 
assume that it does, the increase in size, as we note it under the fluoroscope, 
falls far short of the enlargement commonly seen as the result of disease. 
We must admit at this stage of our discussion that concentric hypertrophy 
of the heart may be present and escape recognition under the fluoroscope, 
but this form is rarely in evidence at postmortem. 

Gordon concludes from his careful study of marathon runners that many 
years of training and competition do no cause cardiac enlargement. Pan- 
coast, likewise, after examining the chest plates of many athletes, found 
no cardiac enlargement in any of them. He observes that among them was 
one of the world’s greatest runners, who showed no cardiac enlargeinent 
in spite of the fact that one lung w'as almost obliterated by pleural thick- 
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emng and adhesions. The examloation of transcontinental foot runners, 
who ran 3434 miles in 84 consecutive days, showed heart diameters t^ithin 
normal limits. The only large hearts I hate seen in athletes have been 
those secondary to previous unrecognized rheumatic infection. 

The relationship between active participation in school and colIe<’c 
athletics and the early development of cardiovascular degenerative changes 
is another problem deserving attention. The sudden death in middle life of 
a man who had previously been a vtorld’s record holder tvill be widely 
discussed and cited as an example of the ill effects of athletics on the 
cardiovascular system in later life. Hundreds of others who engaged in 
the same form of training at the same university and who ran in the same 
races will be forgotten and their records uninvestigated. Careful studies of 
athletes in later Lfe are rare in the literature. Morgan, in his analysis of 
the first 24 Oxford and Cambridge boat races from 1829 to 1869, both in- 
clusi\e, in which he obtained information from all of the 255 living 
members of the crews except four, showed that there is little appreciable 
difference in the mortality from heart disease among university oarsmen 
of corresponding age. Edgecombe,*' also, after careful inquiry into the 
histories of a large number of university oarsmen, shenred that they are 
no more short-lived than nonathleuc men, nor are they prone to die of 
heart affections. 

The sustained interest in all forms of athletic activity in America should 
impress upon university officials the duty of proviing the equipment 
necessarj* to carry out a complete study of the cardiovascular system of 
all athletes. The usual methods of percussion, a blood-pressure reading, 
and auscultation no longer suffice. Fluoroscopy is needed to determine ac- 
curately the cardiac size and shape. Likewise, routine electrocardiograms 
are inicated for those students who display any of the arrhythmias or 
who give a history of antecedent rheumatic infection. 

A special form for this study may' be useful (Table XV). It should 
include a complete sun'cy’ of the past medical and family' histories. \Vc 
sometimes find the family history of great value when we are called upon 
to render a decision as to the advisability of a student engaging in athletic 
competition. Should one or more members of the family show evidence 
of early' cardiovascular degenerative changes, we are apt to study the 
student more closely and to note in detail the response to exerdse. In this 
group spedal attention should be paid to any abnormal blood-pressure 
elevations if long sustained. The blood vessels of the eye grounds should 
be examined frequently for early changes. 

UTien the cardiovascular examination of each student is completed, 
the school physician should write a full opinion based on these findings. 
The evidence should be weighed and the dedslon given; and this should 
be done unhesitantly, for uncertainty' on the part of the examiner plays 
havoc with the mental condition of the student. 

Diseased hearts should be carefully and completely studied. These stu- 
dents should not be sent out with the cautiously imparted knowledge that 
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NAME 

Address: 


Table XV 

FORM FOR STUDY OF ATHLETES 

Age Date 

Height 

Weight 


HISTORY 

Previous general state of health. 

Has heart disease ever been diagnosed? 
(When and by whom) 

Colds 
Tonsillitis 
Tonsils removed 
Chorea 

Growing pains 
Rheumatic fever 
Thyroid disease 
Kidney disease 

Athletic history: ^orts indulged in 
Endurance 

Any family history ofi Heart disease 
Kidney disease 
High blood pressure 
TuMfCulosis 

General condition at present. Fatigue. 
Palpitation. 


Sc.irler fever 

Diphtheria 

Pneumonia 

Influenza 

Recent loss of w 

Operations 

Other illnesses 


Pain ever heart. Shortness of breach. 


Build 
Physique 
Blood pressure 


Type of chest 
Pulse 


EXAMINATION 
Type of individual: 

Thy roid 
Heart outline: 

Auscultatory findings: 

Electrocardiogram; 

Orthodiagram: 

DIAGNOSIS:, 

Recommendations: 

they have “heart trouble” and should “take it easy." They need eaercise 
and careful grading of their exercise. They should be studied from the 
standpoint of the functional capacity of the cardiac muscle. We cannot 
deny the fact that some forms of athletic activity have a definite value in 
the treatment of cardiovascular disease. Furthermore, m cardiac cases, 
when compensation is good, wc may be gratified to observe Bonne decrease 
in the heart size after participation in the graded exercises designed to fit 

their tolerance. , , , • t .Lx. 

A prescription of rest in the case of the student m whorn the only 
finding is an apical or pulmonic systolic murmur, is indeed radical advice 
He misses thereby much that college life ojfers, the companionship of 
fellow athletes, the sportsmanship that competition develops, and the bene- 
ficial effects of sports in building his body; for we cannot deny th« prop- 
erly regulated athletic training increases the efficiency of the a 

the blood and lymph llovv, increases the vital capacity, stimulates nietabol c 
activity, develops a higher resistance to bacterial invasion, and, if well 
regnlaied, will act as a psychic diversion and improve the tone of he 
cemral nervous system. If the student is denied these advantages on the 
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basis of a single incomplete (often only auscultatory) examination of the 
heart, he will grow up with the belief that he is physically inferior. Psy- 
chiatrists tell us that this may prove a serious blow to character formation. 
The growing boy’s whole attitude toward life may be adversely influenced, 
to mention nothing of the possibilities of the effect of the lack of exercise 
on the tone of the cardiac and skeletal musculature. 
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DIET IN HEART DISEASE 

“I saw a few die of hunger; of eating a hundred thousand.” 

— Benjamin Franklin, Poor Richard, 1736. 

Careful regulation of the diet is an important part of the management 
of the cardiac patient. While dietotherapy occupies a foremost place 
when diabetes complicates cardiac disease, proper attention must also be 
given to this aspect of therapy in the presence of obesity and hyper- 
tension. The object of any dietary regime is to lessen the work placed upon 
the heart, and when this is accomplished, it will greatly aid the other 
forms of therapy in maintaining circulatory efltciency. 

Unfortunately, the subject of dietetics Is uninteresting to many physi- 
cians, and as a result cultists have made extensive inroads in this impor- 
tant field. The patient of today is interested in dietary matters and usually 
turns to the faddist only when he fails to get the necessary information 
on the subject from his medical adviser. The obligation cannot be filled 
by having at hand printed sheets containing dietary instructions. The 
patient is an individual and likes individual attention. Consequently the 
value of any dietary scheme is greatly increased when it is written out for 
the patient at the time when treatment is discussed, Moreover, it is ap- 
preciated, is talked about in the hinterlands, and as a result is much 
more apt to be followed. Before considering the detailed dietary manage- 
ment of the various types of heart disease, the principles upon which 
these diets are constructed will be reviewed briefly. 

An adequate diet Is made up of proteins, fats, carbohydrates, salts, water, 
and vitamins. It should have a caloric value sufficient to meet basal 
metabolic requirements plus the stimulating action of certain foodstufTs 
and the demands made by the type of work performed by the patient. 
The average requirements for a man doing light work is 3000 calories per 
day, %vbi\t tVie aveiage teqxjwemctvl twt a vfomaw is 2700 calwits. 

Protein furnishes the material for the growth and repair of the body 
tissues and is an essential constituent of the diet. While the adult does 
not require protein for growth, it is still needed for tissue replacement. 
All proteins consist of giant molecules that arc split up during digestion 
into somewhat over twenty simple compounds that are known as amino- 
acids. These substances are further broken up into glucose and fatty acids. 
Protein contains 16 per cent nitrogen, consequently each gram of nitrogen 
is equivalent to 6.2S Gm. of protein metabolized. The daily intake of pro- 
tein should be about 1 Gm. for each Idlogram of body weight. Man is a 
fortunate animal, for In health adaptation is possible on diets that contain 

S30 
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a wide variation in the quantity of protein. Inhabitants of the Arctic 
Circle, for example, may live indefinitely on a strictly carnivorous diet. 
The cardiac patient should always use great care in the amount of protein 
foodstuffs that he selects. While an amount sufficient to replace ordtnarj' 
wear and tear should be allowed, amounts above SO Gm. a day may 
accelerate metabolism and cardiac rate and in this manner increase the 
work of the heart. Consequently the specific dynamic action of this food- 
stuff is a factor to be reckoned with at all times. It is evident that over- 
exertion after a meal rich in protein places a load on the myocardium 
that often has disastrous results. The protein in the diet of the ambula- 
tory cardiac patient should therefore be restricted, and the amount may 
be as low as 0.5 Gm. per kilogram of body weight. 

Carbohydrates are important constituents of the diet of the cardiac 
patient, since they furnish the contracting heart muscle with its most 
readily assimilated food. For this reason carbohydrates should make up 
well over SO per cent of the energy content of the diet in patients who 
suffer from heart disease. At the present time this is no burden to the 
poorer classes since nearly all carbohydrates are cheap and readily ob- 
tainable. 

Fats do not hold a place of importance on the menu of the cardiac 
patient. In large amounts they exert a depressing effect on gastric secre- 
tion and slow the emptying of the stomach. For this reason they should be 
used sparingly since all foods recommended to a patient who has ad- 
vanced heart damage should be easily digested. According to many writers, 
an excess of fat in the diet plays a part in the development of the gen- 
eralized arteriosclerosis in diabetes, nephritis, and nephrosis. The results of 
future experiments must be awaited, however, to prove the exact relation- 
ship of excess fat in the diet to degenerative changes in the presence of a 
normal metabolism. 

The mineral constituents of the diet are also important to patients uho 
suffer from cardiovascular disease and may be obtained in the required 
amounts in milk and vegetables. Sodium chloride is perhaps the only 
salt consumed as such, and the regulation of its daily intake warrants 
consideration in the presence of congestive failure. About I to 2 Gm. of 
sodium chloride are needed daily, but the average person consumes 
sntounts lar in excess o! this figure. 

Calcium is essential, especially in cliildren, and unless the diet is care- 
fully planned, it is much more likely to show a deficiency of this element. 
About 0.9 to 1.0 Gm. of calcium is required daily, and this can best be 
obtained in milk. Approximately 12 mg. of iron constitute the daily require- 
ment, although in pregnancy this figure is Increased. Iodine is essential 
to prevent the development of simple goiter and should be given In dis- 
tricts where there is a knorvn deficiency. This requirement may be met by 
the use of iodized salt. 

Patients on adequate diets usually obtain a sufficient supply of vltamim 
from the ordinary foods. The green vegetables and fresh fruit juices supply 
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vitamin C, whole wheat bread and the preparations containing wheat 
germ furnish vitamin B, vholc milk, meat fat, and eggs add a plentiful 
supply of vitamins A and D. The latter can be increased by the addition 
of cod-liver oil. The relationship between the vitamins and circulatory 
efficiency will be taken up in greater detail later (page 5S2). 

ANEMIA 

Mild grades of secondary anemia have no demonstrable effect on the 
heart. Severe secondary anemias and primary or Addison’s anemia may 
produce fatty degenerative changes in the cardiac muscle. High grades 
of anemia may contribute to the production of congestive failure in rare 
instances, and anginal symptoms may arise from this alteration in the 
quality of the blood reaching the myocardium (page 425). 

The heart disabled by anemia responds to liver therapy and a diet 
rich in substances that contain the anti-anemic factors, e.g., liver or its 
equivalent, vitamins and soluble iron salts. !n anemia, when achlorhydria 
is present, gastrointestinal symptoms that are often productive of secondary 
cardiovascular effects may be prevented by suitable amounts of dilute 
hydrochloric add taken with the meals. 

Weakness, palpitation and tachycardia are other cardiac symptoms 
that often appear in patients who have severe anemias of the secondary 
type. These may disappear when the cause of the anemia is discovered 
and treated. 


ARTERIOSCLEROSIS 

The relationship between diet and arteriosclerosis has been a favorite 
problem for investigators for many years. Diets containing the various 
foodstuffs in different proportions as well as in excessive and insufficient 
amounts have been fed to laboratory animals. Patients with disorders 
of metabolism have also been studied for some possible clue regarding 
the relationship of substances in the diet to the speeding up of the process 
of sclerosis. 

The results of animal experimentations have been interesting and sug- 
gestive, but wide conclusions should not be drawn. The feeding of meat 
to rabbits has been shown to result in considerable aortic sclerosis, while 
rabbits on milk and egg diets develop extensive intimal sclerosis. Cholesterol 
has the same effect, according to some observers. Others claim that the 
high protein diet causes the arterial changes that uniformly appear in 
these laboratory animals. 

Coronary sclerosis has also been noted in white mice following diets high 
in cholesterol. Similar changes, however, have not been seen in dogs 
and other carnivorous animals. We may surmise that the abnormal sub- 
stances in the diets of the rabbits and mice produce deviations in metabolism 
and perhaps account for the arterial changes. In any event we are drh'en 
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back to cholesterol metabolism, and must admit that it difTcrs in various 
species under the same conditions. 

In man we cannot say that excess Intake of foods gives arteriosclerosi}. 
If obesity is directly related to hypertension (which 1 doubt), then it may 
influence in this manner the stale of the arteries. Undernutrition apparently 
does not lead to aneriosclcrosis, (or if It did, this lesion would be a preva- 
lent disease in many countries of the norld today. If high protein diets re- 
sult eventually in arterial changes, studies of Eskimos should show a marked 
evidence of arteriosclerosis. This Is not the case. On the other hand, races 
that exist mainly on carbohydrates exhibit abundant sclerosis, so we can- 
not blame the high protein diets for degenerative arterial changes. 

Joslin’s studies’'* seem to show that In diabetes the excess fat in the 
diet contributes to early sclerosis, but here, we must remember, the 
metabolism is decidedly abnormal. Xeliher can we blame the devclopnieni 
of arteriosclerosis on diets that consist largely of alcoholic beverages, for 
w e do not find advanced changes in the vessels of alcoholics when view eJ in 
the light of the age of the patient. 

It is a common obser\'ation that paiicnis who have widespread arterio- 
sclerosis, accompanied by ads'anced changes In the coronar>' tree, gradually 
lose weight. This has been referred to as cardiac cachexia. In some cases 
it may be accelerated by the effects of congestive failure on the digesthe 
tract, but it is seen also In patients who never show congestive phenomena. 
Moreover, in the latter group, a marked loss of weight may occur when 
the appetite is good and when the Intake of food is sufficient to meet the 
bodily requitemems. Beyond a doubt the anerioscleiotic changes inter- 
fere in some way with the proper absorption and utiliMtion of foodstuff*. 
I'licse patients, therefore, should be fed a rich, full diet, barge meal* 
should not be allowed since the same result Is obtainable through frequent 
feedings that have a small bulk but a relatively high food value. 

In this modern age wc continually strive to make our treatment con- 
form to the most recent opinions emanating from research laboratories- 
'i*hc family physician of the old school, in treating many members of the 
same family, called the arteriosclerosis that developed at an early age in 
successive generations a “diathesis." If pressed in the matter of definition 
he would tell you, “It’s bred in them." In these patients wc should plan 
treatment not entirely along dietary lines, but more toward the prcicn- 
lion of infection and the better regulation of damaging occupations if we 
hope to avoid early arterial changes. The diet should, of course, be regu- 
lated in the presence of diabetes and obesity. 

In old age, with the usual degree of arteriosclerotic changes present, 
a slight weight loss of ten pounds or so should not in itself be cause for 
alarm. While it has been truthfully said that the worst thing that can 
happen to an old man is to acquire a young wife who is a good ccol. 
most of the blame (or the abnormal api'ctiics of old people lies in ll-c 
condition of their gasiro-imeslinal tracts, pmsibly associated with un- 
balanced diets. Abnormal sensations of hunger and capridous appetites 
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arc common and are often associated with atrophic changes in the stomach 
and the secreting glands as well as atrophy of the usual reflex pathways. 
While a diet complete In all the foodstuffs should be given to the older 
patient if there is demonstrable cardiac damage, the amount of the food 
and the speed of its intake should be carefully guarded. Circulatory acci- 
dents in old people many times can be avoided if these principles are 
followed. 


HYPERTENSION 

Diet faddists draw many followers from this large group, and in con- 
sequence much nonsense continues to be preached by radio programs 
and magazine articles regarding the cure of hypertension by dietary meas- 
ures. The main darts are directed toward the proteins (the “red meats” 
of the trolley-car conversations) and salt, although fats and carbo- 
hydrates are not neglected. 

Protein restriction has enjoyed a long popularity. It has appeal and 
in the American home where meat appears in such abundance, it may have 
some value. In patients with hypertension who show good renal function, 
no nitrogen retention, and sligJit, if any, cardiac damage, great restriction 
of proteins is certainly not indicated. However, so deeply do press and 
radio influence the American public that to make a statement of this 
nature to a patient of the hypertensive type trained in the present belief 
is usually sufficient to undermine confidence at once. The hypertensive 
tourist of physicians’ offices will usually co-operate in the matter of drug 
therapy (so many times not indicated), and may even agree to a major 
operative procedure, yet he cannot be induced to eat meat. 

Experimental evidence fails to show that excess of protein tends to 
elevate the arterial pressure. On the other hand, a low protein diet long 
continued may lower the blood pressure, but this is accomplished through 
the anemia and physical weakness that are produced. Both of these unde- 
sirable end-products of faulty dieting may contribute to an earlier cardiac 
breakdown. Cardiac cases, following a long term in one of the dietary 
camps, often show marked improvement when induced to take protein. 
Even in the presence of a complicating renal lesion, particularly of the 
nephrotic type with considerable albuminuria, the addition of protein to 
the diet is an important factor in clearing the edema. Consequently, in 
the absence of cardiac failure, proteins should be retained in the diets 
of patients suffering from essential hypertension in the amounts recom- 
mended for the normal person- 

Salt restriction is another popular practice with deep roots In the small 
volumes written to advise the laity in matters medical. Extensive investiga- 
tions again fail to show that rigid salt restriction has any effect on the 
clinical course of hypertension. Nather will excessive quantities elevate the 
blood pressure. Those who have tried living on salt-poor diets can attest 
to the fact that they never look forward to meal time and many ill-advised 
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cardiac patients do poorly because of the anorexia and loss of strenpth that 
follow salt-free diets. A normal intake of sodium chloride should be per- 
mitted in the absence of conpestive failure. During congestive failure 
patients should be^varned against excess quantities of salts and salty food*. 
Seasonings of all kinds should likewise be prohibited. Recently the salt in 
the diet has become a most important consideration when organic mer- 
curial diuretics arc employed over long periods (page 90). 

If obesity accompanies hypertension, the diet is written accordingly, 
otherwise a normal diet should be alloss'ed. The patient must be cau- 
tioned against overeating and too rapid eating, particularly when the 
anginal syndrome accompanies hypertension. Fluids need not be rcstrirtol 
in the absence of congestive failure although too much fluid should not be 
allowed. 


OBESITY 

Obesity is a well recognized handicap to the patient who has cardiac dis- 
ease. While the extra weight in itself is a burden to the heart, the increase 
in the size of the surface area in these cases places an additional load on 
the peripheral circulation. The extra fat accumulating about the heart may 
also interfere with its free contraction and Infiltrate the organ witli further 
impairment in function. 

Treatment of the obese cardiac patient by dietar)' measures lessens the 
work of the heart by lowering the basal metabolism. Since protein foodi 
furnish the greatest stimulus to metabolism, care should be taken to reduce 
the intake of this constituent of the diet to the lowest possible figure, usu- 
ally 1 Gm. or less per kilogram of ideal or predined weight- 

Rcduction of the diet should be brought about gradually. The caloric 
need of the patient should always be calculated and a diet prescribed that 
is below this basic level. It is well to proceed slowly, by choosing a diet 
at first that contains a fairly high allowance. Carbohydrates should be 
given to the extent of 0.6 Cm. for ci'cry gram of protein to maintain 
nitrogen balance, for carbohydrate in this proportion acts in the capacit} 
of protein sparer. Vcr>- little fat is allowed in the diet, and the body is 
encouraged to use the fat in its depots to make up for the deficient caloric 
intake. Green vegetables supply \iiamins, and their bulk satisfies hunger. 
Between meals, especially ai the start of the regime, occasional glucose 
candies may be allosved to prm-idc quickly utilizable encrg>’ and to combat 
exhaustion. 

If the ambulator^' cardiac patient who is overweight can be encouraged 
to co-operate and lose on the average of six pounds in one month, much 
improvement in the subjective sjTnptoms will follow. Diets calculated to 
provide 1000 to 1200 calories arc employed in the majority of cases. 

In patients who require only mild reduaion prozrams, the qualitatise 
restriction shown in Table XVI* may be sufficient. For the convenience of 

• Tablw X%'l 10 XXin repfinicd {romTm«n«Rt liy Diet by lUcborl*, J. B. Uppio- 
colt Company. 
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Table XYl 

SIMPLE QUAUTATIVE RESTRICTION 

TYPICAL TOODS ALLOWED tH KCDUCTIOV DIETS 
Milk, skimmed, and buttermilk 
Egg 

Meat, lean 
Meats low in fat, ass 
Chicken — lean portion 
Liver 

Fish, other than salmon 
Shrimp 
Crabmeai 
Fruit, 5 and 10% 

Vegetables, 3 and 6% 

Clear soup 


TYPICAL FOODS TO AVOID IK ACDUCTIOS’ DIETS 

Sugar and AH Sweets 
Starches as: 

Bread 

Cereals 

Macaroni 

Spaghetti 

Pastry, pie, cakes 

Sweet desserts 

V'egetables High in Carbohydrates asi 
Potato 
Shelled peas 
Shelled ^ans 
Corn _ 

Parsnips 
Fats as: 

Butter 
Salad mis 
Cream 

Meats high in fat as: 

Pork 

Lamb chops with large amounts of fat 


the reader, a classification of the fresh fruits and vegetables according to 
their percentage of carbohydrate content has been included (Table XVII). 
A few sample reduction diets suggesting the amount and distribution of 
the dally food allowance that may serve as patterns when writing these 
dietary prescriptions will be found in Tables XVIII, XIX, XX. 

RHEUMATIC HEART DISEASE 

The dictar>' regime in patients suffering from active infection should be 
planned to combat the wasting effect of the long febrile siege. All the food 
that can be comfortably and safely taken should be allowed, and in this 
regime carbohydrates predominate since every effort is made to keep up 
body weight. Vitamin C has been claimed to have a direct relationship to 
rheumatic infection and has been given in large amounts in tlie diets of 
these patients, but I have never seen any marked benefit follow its admin- 
istration. Fluids should be given freely, owing to excessive sweating; and 
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CUSSIFICATION OF FRF^H VEGETABLES AND FRESH FRUITS ACCORDING 
TO PERCENTAGE OF CARBOHVDRATE CONTENT 


VECETABLE5 


3% 

6% 

1S% 


Asparagus 

Artichoke, French 

Parsnips 

Corn 

Beet Greens 

Beet 

Salsify 

Garlic 

Broccoli 

Carrot 

Pea 

Horseradish Root 

Brussel Sprouts 

Celensc 


Potato 

Cabbage 

Dandelion Greens 


Dried Bean 

Chinese Cabbage 

Kate 



Cauliflower 

Kohl Babi 



^lery 

Leeks 



Cucumber 




Eggplant 

Endive 

Parsley 

Pea (tiny) 



Lettuce 

Pumpkin 



Marrow 

Rutabaga 



Mustard Greens 

String Bean (mature) 



Green Pepper 

Squash 



Okra 

Turnip 



Radish 




Sauerkraut 




Sorrel 




Spinaeh 




String Bean (tiny) 




Summer Squash 




Tomato 




Watercress 





ravirs 




10% 

15% 

20^0 

Muskmelon 

Blackberry 

Apple 

Banana 

Honeydew 

Cranberry 

Apricot 

i'“g (freshl 

Watermelon 

Gooseber^ 

Blueberry 

Grape lu’ce 

Rhubarb 

Grapefniit 

Cherry 

Fresh Prune 

*Avocado 

Lemon 

Currant 



Lime 

Grape 



Orange 

Guava 



Papa >4 

Huckleberry 



Peach 

Neewnne 



Pineapple 

Papaw 



Strawberry 

Pear 



Tangerine 

Plum 

Oi.Inr.. 



Quince 

Raspberry 

* Avocados contain 17.2 per cent fat. 


an increase in the sodium chloride intake is good ihcrap)' for the sans 
reason. 


CARDIOVASCULAR SVPHIUS 

'rhe drastic "cures” for aneur>'sms recommended by early writers in- 
cluded strenuous dietary measures as well as rest and vencsecdon. Fluid 
and food were reduced to extremely low levels in the regime originally sug- 
gested by Albertini and Valsalva in the seventeenth centurj- (page 232). 
Today no particular dietary program for cardiovascular syphilis is rccom- 
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Table XVllI 
REDUCTION DIE'r 

FOR EXPECTED OR IDEAL WEICMT OF 160 POUNDS 

800 Calories 

Siiggesled Dhlrihulion of the Total Food Alloojanct Jor One Day 
BREAKFAST 


Fruit, 10% 

Egg. .. 

Egg whites . . 

Bread . 

Butter ... 

Beverage — coffee or tea 

1 serving 

2 

thin slice 
yi square 


LUNCHEOK 

Meat (low in fat) 

Vegetables, 3% 

Fruit, 5% 

Milk (skimmed) . 

1 large serving 

2 small servings 
1 serving 

1 glass . . 


DINNER 

Meat (lean) 

Vegetable, 6% 

Salad, vegetable, 3% 

Fruit, 10% 

Milk (skimmed) . 

1 large serving 

1 small serving 

1 small serving 

1 serving 

1 glass . . . 


100 

50 

66 

10 

3 


Table XIX 
REDUCTION DIET 

FOR EXPECTED OR IDEAL WEICHT OF 160 POUNDS 

1,000 Calories 

Suggested Dislriiulion 0 / the Total Food Allowance /or One Day 
BREAKFAST 


Fruit, 10% . 

Bacon 

Egg .. . . 

Bread 

Butter 

Beverage — coffee or tea 

I serving 
. 1 slice, crisp . 

1 

thin slice . 
yi square 

100 

.s 

50 

10 

5 


tUNCUEON 


Meat 

Vegetables, 3%. . . 

Butter 

Fruit, 10% 

Milk (skimmed) . . 

1 large serring . 

2 small servings 
yi square . 

. 1 serving 

, 1 glass ... 

ISO 

5 

100 

200 


DINNER 


Meat 

Vegetable, 6% . 

Salad: vegetable, 3% 

Butter 

Fruit, 5% 

Milk (skimmed). . . 

1 large serving 
. 1 small serving . . 

, 1 small serving . 

. . yi square 

. 1 serrii^ 

. .. 1 glass 

. . 75 
. 75 
. 5 

.. 100 

200 
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Table XX 
REDUCTION DIET 


TOR EXPECTED OR IDEAL WEICHT OF 160 POCVDS 
1,200 Calories 

Suzzested Dhfriiuiion 0 / the Tctal Food Allexeance Jot One Day 


Fruit, 10% 


Egg 
Bread 
Butter 
Cream, 20% 

Beverage — coffee or tea 


BREAKFAST 

1 serving 

. . I slice, crisp 5 

1 50 

. HtKittslM*. . . . . ! 10 

1 square jO 

I tablespoon 15 


Meat 

Vegetable, 3% 
Butter 
Fruit, 10% 

Milk (skimmed) 


LUKCHEOV 

. 1 large serving 90 

2 small servings 150 

. IH squares IS 

I serving lOO 

1 glass 200 


Meat 

Vegetable, 6%. 

Salad: vegetab'e, 3% 
Butter 

Fnjit, 5% . 

Milk (skimmed) . . 


OIKKER 

I large serving 90 

1 small serving 75 

. 1 small serving 75 

Ui squares ... IS 

. 1 serving 100 

. . 1 glass 200 


mended. The content of the diet prescription is entirely governed hy the 
patient’s weight and the presence or absence of congestive cardiac failure. 
We must admit, how'ever, in the light of modern discoveries of the physio- 
logic chemists, that the old star\’ation treatment of Albertini and V'alsalva 
was not without its effect on the basal metabolism, blood pressure, and 
pulse rate, and certainly must have produced in this manner the favorable 
(although temporary) effect they claimed for it. 


DIET IN CONGESTIVE FAILURE 


With the onset of congestive failure, diet is a most essential part of the 
management. When the patient is first seen, the presence of dyspnea and 
alimentary-tract congestion generally places the thought of food in the 
background. 

At the start the fluid intake should be restricted. It is a custom to begin 
treatment of congestive failure with the diet originally proposed in IS66 
by Karell, a Russian court physidan. While not originally prescribed for 
patients with this type of heart disease, but rather for “les hydropsies de 
toute natur,” Rarell’s diet consisted of skimmed milk, divided into four 
feedings of 200 cc. each, given at 8 A.M., 12 m., -I- p.m., and 8 p.si. This 
regime furnishes 26 Gm. of protein, 1.6 Gm. of NaCI, 800 cc. of fluid and 
approximately 550 calories. It may be continued for one or two days. Pa- 
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tients who cannot take milk may substitute other articles to make up a total 
of the same caloric value from the following IlstJ orange juice, cereal 
gruel (Pablum*), thin cream soups or buttered toast. As a rule, it is well 
to restrict the fluid intake to 1200 cc. during the first 24 hours. When satis- 



Fig. 163. Beri-bcri. (Wet type) (Couriesj, Philippine Bureau of Scienw.) 

factory diuresis has been obtained, the fluid intake may be increased to 
an extent compatible with comfort and the total urinary output. 

When improvement in the patient’s condition occurs, little further atten- 
tion is usually given to diet. However, the amount and type of food ingested 
is most important at this stage and greatly influences the cardiac mecha- 
nism through its effect on the basal metabolism. Undernutrition in normal 
• Mead Johnson Company. 
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individuals has been shown to be accompanied by a fall in the pulse rate, 
blood pressure, and metabolic rate. Hiese alterations follow a slight weight 
loss and appear even though the usual activities are unrestricted. If we 
produce similar physiologic alterations during convalescence from conges- 
tive failure, we shall greatly aid cardiac recover)'. Consequently restriction 
of the diet for the first two or three weeks of the patient’s convalescence is 
helpful. Proger®"’ advises first a severe and then a more moderate dietar)' 
restriction over this period, so that about 10 per cent of the patient’s body 
weight is lost. In three weeks the patient should be raised to a maintenance 
diet. During this entire period, fluids may be restricted, for a drop in the 
level of fluid exchange causes the patient to drink less. 

This temporar)’ regime of undernutrition produces in the cardiac patient 
who is convalescing from an attack of congestive failure a further slowing 
of the pulse beyond the degree obtained by bed rest and digitalis and an 
additional increase in blood pressure. The cardiac output is less, and the 
condition of the heart improves because it has less work to do at the lower 
metabolic level. In addition, as weight is lost, the vital capacity increases. 
Measurements in some cases may show a decrease in cardiac size. When 
the same dietar>' principles are employed in ambulatory cardiac patients, 
an improvement in the exercise tolerance is noted. During the first days of 
the dietary restriction, hunger and weakness may be prominent subjecthe 
complaints. The cooperative patient is usually satisfied with the diet when 
Its purpose is explained, especially if the improvement is evident following 
the loss of weight. 

If the patient has had several attacks of congestive failure and con- 
siderable weight has already been lost, the period of undernutrilion 
should be omitted and the diet kept above maintenance levels. Obese 
patients many times do not experience the beneficial effects above de- 
scribed. The best results may be obtained in cases where the patient is 
normal in weight or slightly above the normal, although individual varia- 
tions in this response may occur. 

T*»tE XXI 

MODIFIED ICARELL DIET 


BKEAHrAST 


Bread (toast) 

thin slice . 

Fruit, 10% 

1 serving .... 

Sugar 

1 teaspoon . . 

Egg • 



tVNCHEOV 

Bread (toast) 

.. thin slice. . . . 

Cream soup 

- H cup 

Butter - . . 

- - - 


DIWEK 


, . tl^ slice , 


... 1 glass 

Butter... • • 

. .. . 1 square 

Ek 

* 


50 
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The diets slicnvii in lablcs XXI, XXII, XXIII, may be used as patterns 
when variations of the Karcll diet or increase in the caloric intake are 
called for following an attack of congestive failure. 


Table XXII 
HEART DISEASE 

CAftBtAC DIET | 

45 Grams Protein 
1,400 Calories 

Sitggesled Dutrtiunon oj the Total Food Allov.nnce for One Day 
BREAKFAST 


Fruit Juice, 10% 

Cereal (cooked) 

Egg 

Bread (toast) 

Butter 

Cream, 20% 

Beverage — coffee substitute 

glass 

•icup 

1 

1 thin slice 
square 
Kcup 

10 00 a.m. Fruit juice 

H glass 


IVNCMCON 

Soup; 

Vegetable puree, 3% or 6% 

Milk . . . 

^ Butter 

Egg or egg substitute 

Bread (toast) 

Butter 

Fruit puree, 10% or 15% 

M cup 

H glass 

H square 

I thin slice 
H square 
Heup 

3 00j>.m. Milk 

1 ghss 


DINNER 

Fruit juice, 10% 

Milk toast: 

Milk, , . 

Toast, 

Butter. . 

Custard 

glass 

1 glass 

1 thin slice 
Yj square 
Heup 

Bedtime. Fruit juice 

H glass 


50 

200 

20 

S 

100 

100 


The principles that guide the physician in his selection of a suitable 
dietary regime for the patient convalescing from an attack of congestive 
failure may be briefly summarized as follows: add to the intake gradually, 
always keeping below basal requirements. This may be done by giving fre- 
quent small feedings, thus avoiding the strain that large meals place on the 
cardiac reserve. The cardiac muscle requires an abundance of carbo- 
hydrates (glucose) for its recovery, and this constituent of the diet should 
be proportionately increased. While moderate restriction in fluid intake is 
essential as long as edema can be demonstrated clinically, it is most impor- 
tant during this period to keep the salt intake low. However, if large 
amounts of mercurial diuretics are being given, care should be taken not 
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chief %*itamin deficiency associated with major disturbances of the cardio- 
vascular system. 

Isolation of vitamin B followed investigations of the cause of beriberi. 
This substance was therefore knotvn as the antiberiberi vitamin. Still later 
discoveries proved that vitamin B was a comp!e.t substance made up 
of two or more factors differentiated on the basis of sensitivity to heat. 
The antiberiberi vitamin was designated Bi, and the newly isolated sub- 
stance as vitamin Bjorantidermatilis v'itaminor pellagra-preventing (P-P) 
factor. Substances like wheat germ, yeast, whole meal cereals, nuts, egg 
yolk, liver, heart, and kidney are rich in vitamin Bi. However, it may be 
said that substances rich in one vitamin of this complex also contain vary- 
ing amounts of the others. 

In reviewing the circulatory abnormalities that follow a diet deficient in 
the Bi factor, let us consider first the effect of a marked deficiency. This 
results in the disease picture known as beriberi that is commonly encoun- 
tered in many of the rice-eating countries of the East: China, Japan, India, 
the Philippines, and the Dutch Indies, and less frequently in other coun- 
tries. Beriberi can occur in mild or severe forms causing partial or complete 
deficiency states at any age or in any race where poverty and ignorance 
prevail. It is frequently associated with a diet of refined cereals, for in the 
milling process the germ of the grain containing the vitamin is removed. 

In many ways beriberi is a curious disease. Variable factors such as age, 
locality, type of work, and nationality appear greatly to influence the clin- 
ical picture, and this is particularly true in respect to the cardiovascular 
system. In the infant, beriberi usually runs an acute course. There may be 
sudden diminution of urine, ri^dity of the body, dyspnea, and cyanosis. 
Weakness, rapid pulse, and edema of the legs may develop quickly, and 
in the absence of prompt treatment, sudden death may occur. In the adult, 
the picture is quite different. Tlie onset is insidious, with vague and general 
symptoms of fatigue, indigestion, mild grades of dyspnea, tachycardia, and 
tenderness over the muscles. Later symptoms pointing to the involvement 
of the nervous system may develop, and degenerative changes appear in the 
peripheral nerves. When neuritis predominates, the condition is known as 
the “dry type” of beriberi. In contrast to this course, another patient may 
shoii- a predominance of cardhrascuhr symptoms: dyspnea, marked car- 
diac enlargement with dilatation, and fluid in the serous cavities. This is 
the so<a!led “wet type” (Fig. 163). Some observers claim that this form 
is more apt to develop in young adult males engaged in strenuous occupa- 
tions W'here neuritis does not appear early and force the patient to rest. 
Gastro-intestinal symptoms such as anorexia, diarrhea, and vomiting may 
occur in both types. 

Wenckebach, studying a number of advanced cases in Java with Aals- 
meer,=**® attempted to correlate the clinical and autopsy findings of beriberi 
and described the cardiac enlargement and edema. He popularized the 
term “beriberi heart.” Wenckebach likewise called attention to the fact that 
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the active muscles appear to suffer most in this disease: the solcus the 
masseter, the gastrocnemius, and ffnall}' the heart. ' 

Lack of vitamin Bi causes the heart to lose its power of vigorous con- 
traaion; its tone decreases and this is soon followed by dilatation. If we 
e.vamine the changes that take place in the cardiac tissue and compare 
them with those observed in the nervous system, we shall find that they 
are quite similar. Sections of cardiac muscle in beriberi show swelling of 
the cells caused by retention of water, a condition that differs from ordi- 
nary edema. At autopsy, Wenckebach’s cases showed dilatation of the right 
side of the heart: the right ventricle, the right auricle, and the conus 
arteriosus were seen literally to be "blown up” because of the high pressure 
on the venous side prior to death. 

If we view the clinical symptoms in the light of these interesting and 
curious autopsy findings, the state of the circulation in beriberi becomes 
evident. At the onset there is only slight edema; all forms of exertion arc 
poorly tolerated, but if they are continued, edema increases, and pulsations 
will be noted in all peripheral vessels. Rest is immediately beneficial in 
these cases, whereas adrenalin exerts a particularly unfavorable influence. 
When this drug is injected even in small doses, the diastolic pressure falls 
promptly to zero, and a pistol-shot sound appears In the femoral vessels. 
After vitamin Bi is administered in curatH'e doses in advanced beriberi, 
this reaction to adrenalin disappears in most instances. 

These obseiwations suggest that in the wet type of beriberi all the 
arterioles are widened. The blood literally runs from the arteries into the 
capillaries and veins. Consequently the systolic energy of the heart Is not 
spent in the capillar)- bed, and the blood pours into the right heart behind 
a considerably increased venous pressure. Wenckebach described in these 
cases a “venous hum” in the neighborhood of the crural vein, produced by 
the Increased velocity of the venous blood. The sudden high venous tide 
causes overloading of a right heart that is already seriously affected by the 
vitamin-Bi deficiency. This explains the “blown up” appearance found at 
autopsy. 

Studies carried out in this country’ recently have shown some aspects that 
correspond exactly to these views. A normal or increased velocity of the 
blood flow with a low arteriovenous o.xypcn difference have been con- 
sistently observed. This is in keeping with the impression that there is 
present in the wet type of beriberi a general arterial dilatation. The circula- 
tion time is an important point in the differential diagnosis between the 
wet type of beriberi and congestive heart failure. Improvement of the 
patient following administration of vitamin Bi in beriberi is attended by 
an increase in the circulation lime. 

Posterior lobe of the pituitary' (pitrcssin) has a striking effect on the 
circulatory disturbances of beriberi. Following the injection of this sub- 
stance, the rapid blood flow is checked on the arterial side, and the patient 
notices immediate, subjective improvement. The heart rate is slowed, the 
diastolic pressure increases, the venous pressure falls, the venous hum 
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dusappcars, and the pistol-shot sound is m> longer iieard. In other words, 
the circulation time is slowed and the blood is held longer on the arterial 
side. This, of course, has raised the question: Is the circulatory picture of 
beriberi due to a decrease of production of the hormone from the posterior 
lobe of the pituitary gland? 

Undoubtedly, since the depression years, many cases which show’ cardio- 
vascular symptoms follovving marked v’itamin deficiency have occurred 
in tliis country. Scott and Hermann^^® observed cases among the rice 
workers of Louisiana. Riesman and Davidson®*® have also reported cases, 
and an instance in a diabetic is recorded by VV^ohl.**® Nearly every physician 
will occasionally meet patients who show' signs of congestive failure in the 
absence of a valvular defect or increase of blood pressure or other obvious 
cause. In all of these instances the nutritional history should be carefully 
elicited. The patient may be a mixed type and give signs or symptoms of a 
deficiency state other than cardiovascular, for example, neuritis, or a 
dermatitis of the pellagra type. Various gastro-intestinal symptoms may 
appear. If the diagnosis is correct, all symptoms should improve following 
the administration of vitamin B|. 

As we would expect, the electrocardiogram reflects the changes that 
lake place in the circulatory system. Lately a variety of alterations have 
been described in the literature. Most cases show a sinus tachycardia 
with a tendency to T-wave alterations. Some of the T*w'ave alterations 
that have been encountered in deficiency states suggest coronary occlusion; 
so it is most important to review the clinical findings in all cases which 
show electrocardiograms of this type. In the deficiency stales the waves are 
apt to change more quickly following treatment than they are usually 
observed to do in the presence of coronary disease. Consequently the dis- 
appearance of electrocardiographic deformities following the administra- 
tion of vitamin Bi is a valuable point in differential diagnosis. 

Weiss and Wilkins®*® described four patients who experienced attacks 
of syncope in addition to other cardiac manifestations of the deficiency 
state. These patients w’cre found to have a hyperactive carotid-sinus reflex 
(page 379), the slightest stimulation producing asystole and syncope. 
Administration of vitamin abolished the hypere.xdtabllity at once in 
three of these patients. 

CcKts'fcfcrfng chc nernriner a/ iwyjr an the msrkci, .u 

is interesting to inquire into the effect of vitamin Bi on the normal heart. 
Experiments to determine this have been carried out, and very large doses 
administered to control patients have been found to have no effect on 
the pulse rate, blood pressure, electrocardiogram, velocity of the blood 
flow or serum protein, and no untoward symptoms have been produced. 

In many of the cases published in America which show marked cardio- 
vascular symptoms accompanying deficiency of vitamin Bi, alcohol has 
played a major role. Alcohol per sc is incapable of causing any effect on 
the heart of laboratory animal or of man. However, by reason of the 
large consumption of alcohol, diets deficient in vitamin Bi have been taken 
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by these patients over long periods. Today both the neuritis common in 
alcoholism and the cardiac changes present at rimes in the same cases arc 
believed to be caused by the vitamin-Bi deficiency. However, many have 
shown a polyneuritis before the circulatory changes entered the picture. 
The diets of many of these patients will be found to average well over 
4000 calories, consequently they may appear to be well nourished in the 
presence of a grave deficiency. 

It is important to remember that patients suffering from any t>pc of 
cardiac disease may have a superimposed deficiency state, and con- 
gestive failure may be precipitated by this condition. Vitamin-Bj dcfidenc)’ 
should be suspected, particularly in alcoholic patients, when the cardiac 
findings fail to e.xplain the signs and symptoms. A therapeutic test of the 
administration of the \ritamin is in order. 

ILLUSTRATU'E CASES ' 

The following histories arc typical and illustrate types of Bi deficiency 
that are occasionally met. In the first case the diagnosis was not made or 
suspected. The second patient, c.tamincd at a later date, w*as recognized, 
and proper treatment resulted In rapid improvement. 

Cate 108. T. M., age 6%, a retired real estate operator lived on a quart of tvhiAejr 
a day for two months prior to examination (J9J4). He complained of cough, progressive 
d}'spnea, and edema. 

PHrSJCUt fJAMiVATlov jhoned a normai Wwxl prewore, a pulse of 100 with fre* 
quent premature contractions, narked edema of face and legs and a questionable 
ascites. The heart was moderately enlarged to percussion in all diameters, and a bloveing 
systolic murmur was present over the mitral area. Urine, complete blood count, and 
blood Wassermann reaction were negative. 

Course. The patient was placed at bed rest and given digitalis and diuretics which 
had no effect on his circulatory symptoms. Ilii supply of whiskey was difficult to contrel 
Removal to a seashore rest hoove, elimination of the whiskey, and a normal diet quicklj 
restored his balance. The type of circu'aiory failure was unexplained at this time. 
Follow-up examination of the patient (l9J9) revealed a normal cardiovascular ivitem. 
His wife volunteered the statement that his symptoms recurred in their entirety the 
previous year when he “started drinking again and not eating for three months.” 
normal diet again efficiently removed all signs of congestive failure. 

Case 109. J. C., age 39, a salesman, was treated for some years for peptic ulcrt 
with the usual dietary restrictions. Gradual loss of weight resulted. He was first seen 
following a vacation during which Iw consumed considerable quantities of alcohol. Hr 
took very little solid food during the course of a month. He was unable to return to wots 
at the end of this time because of palpitation, tachycardia, swelling of the handi, fjcr 
and feet, and marked dyspnea. Prcaiansly his exerrise tolerance had always ' 
cellent and the history was negative for cardiac disease. ' 

PHVSICAI. ExamisaTIOV. The Mood pressure was found to be low, the heart; 
enlarged, and a systolic murmur was present over the aortic area. Blood coi 
Wassermann reaction, and urine were negative. 

Course. Ilypot/crmic injectiont of 30 miHigiamt daily of thiamin chloric 
rich in vitamin B, brought marked improvement. The patient returned i 
weeks. Subsequent roentgen ray examination revealed a duodenal u' 
further adjustment of his dietary regime. 
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RICKETS AND SCURVY 

Rickets may cause cardiac dilatation and failure. In children who die 
suddenly from this disease, ventricular dilatation is commonly found at 
autopsy. As a rule, rickets is not dangerous to life, but deformities may be 
lasting, and wlien they occur In the chest, they may be the cause of altera- 
tions in the position and function of the heart. 

In scur\'y, cardiovascular symptoms may arise secondary to the anemia 
not uncommon in this disease or hemorrhage into the pericardial sac 
Death, in some cases, may be caused by cardiac failure. However, Weiss 
and Wilkins, analyzing a control group of 1 10 cases of scurvy uncompli- 
cated by other types of vitamin deficiency, failed to find a single case e.x- 
hibiting the circulatory abnormalities described here as suggestive of de- 
ficiency disease.*®® 
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by these patients over long periods. Today both tlie neuritis common in 
alcoholism and the cardiac changes present at times in the same cases arc 
believed to be caused by the vitamin-Bi deficiency. However, many have 
shown a polyneuritis before the circulatory changes entered the picture. 
The diets of many of these patients will be found to average well over 
4000 calories, consequently they may appear to be well nourished in the 
presence of a grate deficiency. 

It is important to remember that patients suffering from any type of 
cardiac disease may have a superimposed deficiency state, and con- 
gestive failure may be precipitated by this condition. Vitamin-Bj deficiency 
should be suspected, particularly in alcoholic patients, when the cardiac 
findings fail to explain the signs and symptoms. A therapeutic lest of the 
administration of the vitamin is in order. 

ILLUSTRATIVE CASES ' 

The following histories arc typical and illustrate types of Bj deficiency 
that are occasionally met. In the first case the diagnosis was not made or 
suspected. The second patient, examined at a later date, was recognized, 
and proper treatment resulted in rapid improvement. 

Case 108. T. M., 6S, a retired real estate operator lixec! on a quart of whiskey 

a day for two months prior to examination (I9}4). He complained of cough, progrruite 
djspnea, and edema. 

pHYSfCAL EXamivatiov showed a normal blood preuure, a pulse of 100 wilh fre> 
quent premature contractions, R.atVeil e<Wma of fare and legs and a questionable 
ascties. The heart was moderately enlarged to percussion In all diameters, and a blowing 
systolic murmur was present oxer the mitral area. Urine, complete blood count, and 
blood Wassermann reaction xvere negative. 

CoUASe. The patient xxas placed at Iwd rest and gixrn digitalis and diuretia xxhich 
had no effect on Ills circulaioiy rympioms. His supply of xxliiskey xvas difixcult to control. 
Remox-al to a seashore rest home, elimination of she xvliiske)’, and a normal diet quick)} 
restored his balance. The type of circulatory failure xxas unexplained at this time. 
Fnlloxx-up examination of the patient (I9S9) rexcalcd a normal cardioxascular system. 
His wife xolunteered the statement that his symptoms recurred in their entirety the 
previous year xsheij he “started drinking again and not eating for three months.” A 
normal diet again e^ciently remoxed all signs of congeittxe failure. 

Case 109. J. C., age 39, a salesman, was tieated for some years for peptic ulcer 
xTith the usual dieury restrictions. Gradual loss of weight resulicd^.He xxas first K'cn 
following a xacatlon during which be consumed considerable quantities of alcoUoI. He 
took xery little solid food during she course of a month. He was unable to return to xxork 
at the end of this time because of palpitation, tachycardia, swelling of the hands, face 
and feet, and marked dyspnea. Presiously his exercise tolerance had always been ex- 
cellent and the history xxas negatsxe for cardiac disease. 

PUTSlCAl. F-XAMlSATlos, The blood presHirc was found to be low, the heart slightly 
enlarged, and a systolic murmur was present oxer the aortic area. Blood count, blood 
Wassemunn reaction, and urine were negaiixe. 

Cot’XiE. Ilyyaderniic injections of 30 milligrams daily of thiamin chloride with a diet 
rich in xitamin B, brought marled improxetnem. The patient returned to xxork in two 
weeks. Subsequent roentgen rax examination mealed a duodenal ulcer necessitating a 
further adjustment of hij dietary regime. 
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THE SENILE HEART 

Sleep after toil, port after stormy seas, 

Ease after war, death after life, docs greatly please. 

— Spenser, The Faerie Queene, Bk. i, Canto ix, st. 40. 

Geriatrics deals with the problems of senescence and senility', and usually 
fails to attract phj'sicians who arc searching for special fields of research. 
VSliile questions relating to infancy and childhood are completely studied 
by well-equipped hospital groups and described in separate journals, those 
connected rvith the sunset of life receive much less attention. However, 
there are many therapeutic items of importance in geriatric practice that 
deserve special consideration. Most of them are covered in the limited num- 
ber of good treatises on the subjea of geriatrics, and all are admirably 
summarized in a recent contribution by Pepper.*®* Only problems relating 
to the cardiovascular sy'stem will be briefly considered here. 

TYPES 

The heart does not share the tendency to atrophy that is present in 
many other organs of the body as age advances; its relation to b^y weight 
remains the same. Older writers held the opposite view' and believed that 
the heart and arteries underwent hypertrophy. Even among physicians 
of today' there is a prevailing opinion that continued increase in the blood 
pressure takes place with advandog years. On the contrary, it has been 
found that the pressures show only slight elevation until the sixth decade 
and then remain unchanged in the absence of disease, the average pressure 
readings staying at 130 to 140 systolic and 80 to 90 diastolic. There is a 
slight decrease in the pulse rate in the later decades. 

The change that may be clearly visualized in the senile aorta at the 
time of fluoroscopy is generally' caused by a deposition of caldum in the 
media. Ssmihr aherations cccvr ia the peripheral artenes and are asso- 
ciated with little interference in the passage of blood. This condition of 
the media is Lnow'n as Monckeberg’s sclerosis and should not be confused 
with atheroma. 

Atherosclerosis or atheroma invtJves the intima and may be present 
in younger individuals. Intimal deposits of lipoid material first appear 
and subsequently undergo softening with a discharge of their contents 
into the lumen of the vessel. An atheromatous ulcer then forms, and 
this lesion pa\es the w'ay for thrombus formation and emboL'sm. The 
aorta is the most frequent site of atheromatous lesions (see Fig. Ill), 
sss 
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but their occurrence in the coronary arteries is of considerable more im- 
portance to the clinician (see Fig 107). Other types of heart disease 
(rheumatic, syphilitic or congenital) are practically unknown after 70 
years of age. 

While heart disease in old age is very closely allied to arterial degenera- 
tive changes, by no means all old people show advanced atheroma. On 
the other hand atheromatous changes of extensive degree are sometimes 
found in young individuals. Further discussion of the causes of this early 
degeneration of the vital arterial structures would lead us into deep 
water. Perhaps it is in some measure due to the speed of living of the 
person whose arterial inheritance is poor, ft may appear earlier when 
tobacco and alcohol are used in excessive amounts. Degenerative changes, 
on the other hand, may be greatly delayed in those who use these sub- 
stances in moderation, eat sparingly, and avoid the hurry and worry of 
modern existence. The speed of living is not so much in evidence among 
inhabitants of tropical and subtropical countries, and this may in part 
e.vplain the lower incidence of hypertension and arterial disease in these 
regions. 


EXAMINATION 

The examination of the heart in older patients is not easy. In the first 
place, there is usually a rigid thorax with more than a little accompanying 
emphysema, which makes it difficult or impossible to locate the apex 
beat. For the same reason, if percussion U attempted, the markings of the 
cardiac borders that are obtained are usually found to be unreliable. An 
orthodiagram or roentgenogram is quite often needed to determine ac- 
curately the cardiac size. In the aged, the heart sounds are many times 
record^ as “distant and weak,” when frequently this change is only a 
result of the emphysema and in some instances the thickness of under- 
lying tissues of the chest wall. Systolic murmurs that have little significance 
are often present. 

If we study the anastomotic connections of the coronary tree, we note 
that they increase in number with advancing years. This accounts for 
the smooth course often observed when occlusions develop in old people. 
Frequently coronary changes progress to a marked degree without produc- 
ing symptoms in aged individuals. Even thrombosis appearing as a compli- 
cation during the course of this disease may be almost harmless. Mild 
degrees of angina in the aged are, as a rule, easily controlled mechanisms, 
and many of the cases are never seen by the physician for the reason that 
is usually stated; “At my age I shouldn’t run to the doctor with every ache 
and pain. I expect to have a feiv.” 

Other subjective symptoms that may accompany the aging process 
are paroxysmal dyspnea, acute pulmonary edema, and congestive failure. 
Extrasysioles are present in many cases; in some instances tliey may be 
as common as the remaining gray hairs. Tliey are seldom noticed by the 
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patient and are usually unimportant. Often they can be controlled jf proper 
attention is given to the diet and elinunation. 

Heart Failure. Hypertension produces a left \entricular enlargement, 
and the signs of failure are apt to develop sndfily in some cases following 
ver>’ severe unaccustomed exertion. The right-sided failure of pulmonary- 
heart disease may add cyanosis and venous engorgement to the picture. 

A sclerosis of the heart valves takes place in old people, and at 
times it may advance to a considerable degree in the aortic valve 'niih 
calcium deposition, particularly if the valve has been previously damaged 
by rheumatic invasion. The structure protrudes into the blood current 
in these instances, and produces a systolic murmur in the aortic area. .A 
more advanced lesion may be accompanied by the tj-pical signs of aortic 
stenosis (page 127). 

Aneurysms. MTiile aneuryms are as a whole uncommon in old age, the 
dissecting type may occasionally occur and cause sudden death. The dis- 
secting aneurysm begins with a split m the intlma, the blood column 
usually forcing its way through a necrotic area in the media, less often 
near the margin of an atheromatous patch. In this manner the aorta may be 
dissected in either direaion by the column of blood. While rupture and 
death are the usual sequelae, in very rare cases organization may lake 
place (page 322). 

Electrocakdiogram 

Changes in the electrocardiogram may accompany the aging process. 
The voltage becomes reduced, the T-waves lowered, and the (JRS com- 
plexes as well as the P-R intervals show slightly increased duration. 
Changes of this degree are not unusual in senescence. Levitt studied 1(X) 
men and women in the late decades of life whose histories and physical 
examinations revealed no evidence of heart disease and discovered that 
26 per cent showed definite electrocardiographic abnormalities. Ull- 
lius'*”- *** reviewed the electrocardiograms of 700 patients over the age 
of 74 and found that 55 per cent had abnormal tracings. 

TREATMENT 

The management of the aged patient who has cardiac disease requires 
latv, dirplomacy, and skiW » -mraV ittfpmVaTft, fivA of a\\ viiav. \VjtA 
patients should be encouraged to keep active and should not be permitted 
to remain in bed for long periods unless congestive failure or an acute 
coronary occlusion occurs. The physician laiU to realize that old people 
like attention, and no matter how gloomy their prognosis, they should 
not be neglected in the daily rounds. It should be a constant rule of prac- 
tice not to disturb their habits of living. We should not go to see them 
in haste with the attitude of a dictator and should not prohibit the old 
man (or woman) from smoking unless the circumstances ia the case 
indicate the need for the step- The same applies to the diet. It should be 
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regulated with tact but much latitude should be allowed unless diabetes 
is present. In this event too severe a restriction of carbohydrate at the 
start will be likely to be followed by untoward symptoms. Fluid should 
not be restricted unless congestive failure is present. If obesity exists, we 
should not hound the patient to start a diet that may send him to his 
grave, but should be tolerant and congratulate him on the good cardio- 
vascular apparatus that he possesses in spite of the handicap of age and 
weight. With this attitude, the essential changes in the daily program may 
be more readily instituted. 

Daily Regime. Regulation of the daily regime is all the treatment 
that is required when mild degrees of structural change m the cardio- 
vascular apparatus are discovered on routine examination. Mild dyspnea 
that is indicative of a decreased myocardial reserve may usually be con- 
trolled by adjusting the exercise allowance (Chapter 20). While the 
functional capacity of the heart is often reduced in the aged, this may not 
be evident because of the restrictions placed on activity either by advanc- 
ing age or some accompanying degenerative process like artbnns. Al- 
though a reasonable amount of exercise is quite beneficial and is responsi- 
ble many times for the ability of old people to carry on, unaccustomed or 
prolonged activity is unwise. The ranks of the Blue and the Gra.y always 
thin rapidly after the forced marches of Memorial Day or the unaccus- 
tomed activities of anniversary encampments. 

Drugs. Great care should be exercised in the drugs that are given to 
aged patients, and too great therapeutic activity should be avoided at all 
times. 

DtctTALis. This is particularly true of digitalis, for to.tic symptoms are 
apt to develop very early in the aged. While nausea and vomiting may 
occur following small doses, cerebral symptoms are very apt to appear 
(page 79). Even in the presence of congestive failure, digitalis should be 
given slowly and carefully, for older patients require much smaller doses. 
Digitalis should never be given to old people in the absence of congestive 
failure or fibrillation. 

Before using mercurial diuretics, kidney function should be determined. 
In old men, an active diuresis may cause retention; so the output should 
be carefully watched following the administration of any of the organic 
mercurials. If prompt response to the diuretic is not obtained, always 
examine the patient for retention of urme and use an in-dwelling catheter 
when necessary. 

Glucose is of great value in the treatment of circulatory complications 
in the aged, particularly postoperatively and in the presence of congestive 
failure. It is also useful in combating attacks of paroxysmal cardiac 
dyspnea or cardiac asthma. Given intravenously in amounts up to 400 
cc. of a 5 to 10 per cent solution, it furnishes food for the heart and helps 
to replace its glycogen score. 

Morphine is a valuable drug in the treatment of the diseases that are 
commonly met in the declining years of life. We could not do without it 
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in the presence of inoperable cancer where the pain is great and life ex- 
pectancy short. In heart disease morphine is justified in attacks of dj spnea 
of the paroxysmal type, but it should be used cautiously. Prescriptions 
for the common and less serious ailments of the aged should never con- 
tain morphine, particularly those that are written for bronchitis. The drug 
should always be used with care in pneumonias because of its tendency 
to produce or increase abdominal distention and to decrease pulmonarj- 
ventilation. In coronary occlusion morphine should be used in the pres- 
ence of pain. Fenn®® emphasizes the fact that morphine is more apt to 
sensitize the vagus and cause reflex coronarj' constriction and recommends 
papaverine and atropine. In some cases this combination may be entirely 
effective. In other instances it has to be supplemented by the use of 
small doses of morphine. Oxygen administration is of great value in the 
treatment of coronarj’ occlusion (page 98). 

SED^Tires are manj’ times indicated in geriatric practice, but the dose 
and the preparation should be chosen with care. The acquaintance of the 
physician with the patient and his habits of living should assist in answer- 
ing the question as to the advisabilitj' of giving whiskey or brandj’. I have 
found it valuable in treating cardiac patients of advanced years, particularly 
when the anginal syndrome is present. Many times it proves to be efficient 
when given at bedtime in place of the more commonly used preparations 
containing barbital. 

Sedatives of the barbital group ha%'e been known to produce mild de- 
lirium in many instances, and care should be taken in the amounts that are 
prescribed for older patients. Sodium bromide may be substituted, but is 
less certain in its action. There is no objecdon to chloral hj’drate or paral- 
dehj'de, and either of these may be used to replace the barbital compounds. 

Blood Pressure. Attempts to lower the blood pressure by medication 
of any type may result disastrously and should not be attempted in the 
aged, since the adjustments to sudden variations in the blood pressure are 
not as fine in the presence of scicrodc changes {see Case 46). Vertigo 
and sj’ncope may result; or arterial thrombosis in cerebral, visceral or 
peripheral vessels may follow therapeutic efforts of the tjT® are 
attended by some slowing of the blood current- The increased x’iscosity of 
the blood in elderly individuals allows it to adhere readily to the vessel 
wall, and this ever-present factor favoring thrombosis should not be given 
a helping hand bj’ the physician. 

Angina may be completelj' controlled bj' regulation of the daily regime. 
If attacks are still experienced, small doses of nitroglycerine maj’ be given 
(page 247). Theophylline elhj’lene diamine may also be tried (page 270). 

Heart Block. When heart block is accompanied by Adams-Stokes 
seizures, sausfactoty management is difficult and the prognosis is usually 
poor (page 401). Fibrillation in old people is apt to be accompanied by a 
slow ventricular rate, owing to the decreased power of conduction in the 
bundle of His. The presence of this natural block should make us hesitate 
to use digitalis if congestive manifestations are absent. Quinidine should 
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never be used to restore normal sinus rhythm in the presence of chronic 
auricular fibrillation in old people. On the other hand, quinidine may be 
life-saving in the presence of paroxysmal auricular or ventricular tachy- 
cardia. 

Delayed Shock. Following even slight accidents old people may de- 
velop a syndrome that has been frequently referred to as delayed shock.®-® 
It begins a few days after the accident with symptoms suggestive of a 
gradual circulatory failure, and may terminate in bronchopneumonia. 
Consequently the prognosis of accidents, even of trivial character, should 
always be withheld for a few days until this danger period has passed. 
This delayed reaction is not difficult to explain. The bed rest restricts 
breathing, and this effect is usually augmented by one or more injections 
of morphine given for pain following the trauma. Stasis develops in the 
lower lobes of the lungs, and this places extra work on the heart. Cardiac 
failure may be precipitated by infection reaching these lung areas, as it 
often does without much delay unless unusual care is taken. 

Surgery. There is an unfortunate tendency on the part of the pro- 
fession to overrate the danger of surgery in old age. When the advisability 
of operation arises, the nature of the contemplated procedure and the 
cardiovascular status of the patient are usually the first considerations. 
In the common emergencies of old people (acute obstruction, acute pro- 
static retention, strangulated hernia) life-saving surgery must be recom- 
mended. However, when other operative procedures are contemplated, 
the deciding factor is not the actual age of the patient, but the physiologic 
and pathologic condition of the body as a whole and the circulation and 
mental state in particular. Elderly people should not be denied relief 
of "chronic inconveniences” Just because of their age, for this does not 
mean that they are poor risks. Montgomery and Walters have recently 
emphasized this point in reporting a series of seven major operations in 
persons over 70 years of age. The patients in this group stood the major 
procedures very well and all were benefited. 

If the altered physiologic processes of the aged patient are respected, 
a satisfactory course may be predicted following major surgery. It is 
important to carry out the operative procedures with speed and gentle- 
ness, and at the same time preserve body temperature and guard against 
hemorrhage. Old people cannot stand blood loss or shock as well as 
younger patients. While shock may appear more slowly, reaction to the 
usual measures for its relief is also a riow and uncertain process. How- 
ever, old people usually make good patients for surgery. When con- 
fronted with an emergency operation, they display a much more placid 
outlook, very seldom fear death, and show little emotion. Moving the 
aged patient from the hospital to the customary surroundings of the home 
at the earliest possible time will often be a great aid in the prevention 
of postoperative circulatory complications. 

All therapeutic measures, whether surgical or medical, should always be 
planned with the age of the patient in mind. A multiplicity of remedies, for 
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example, even though correctly applied, dunng the course of chronic 
heart failure, may result disastrously where more conservative therapy 
slowly and cautiously given may be quite efficacious. In this respect, when 
planning the management of a patient of advanced years, we should al- 
w’ays recall the words of Oliver Wendell Holmes: 

“so — don’t in mere}’ try 
To pump your patient absolutely dry.” 
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SOCIAL SERVICE IN THE TREATMENT OF 
HEART DISEASE 

By HELEN E. HEIKES* 

and 

OLGA TATTERSFIELD§ 

The problems involved in the treatment of persons suffering from cardio- 
vascular disease are common to both urban and rural communities. The 
fiist problem is the person who is unable to pay the physician’s fees and 
laboratory costs at private rates, and it is this type of patient who applies 
for medical treatment in the heart clinics of the various hospitals of the 
larger cities. Most of these clinics are equipped to render the needed serv- 
ice at a charge within the means of the patient, or entirely without cost to 
him, if necessary. The clinic physician and his assistants e.xamine the 
patient, make the diagnosis, and prescribe the treatment. However, suc- 
cessful medical treatment depends in some cases on the social factors in- 
volved. Consequently trained social workers are a necessary addition to 
the staff in all large hospitals. It is their function to help the patient utilize 
the prescribed medical treatment to the greatest advantage. 

In a busy heart clinic, it is impossible for the physician to be familiar 
with the personality and social status of each patient. The physician out- 
lines the regime of treatment, but often obstacles prevent proper execution 
of these plans. Success in treatment may depend on bed rest at home, 
convalescent care, a quiet environment, and freedom from anxiety, better 
nourishment, warmth, employment which will not tax the heart, and a host 
of other adjustments. The medical social workers concentrate most of their 
attention on these matters. 

The first task of the worker is to individualize the patient for the 
physician. Then she supplements the physician’s instructions by a detailed 
interpretation of every item of his diagnosis and treatment, ft is vitaffy 
important for the patient to understand fully his physical condition so 
that his problems may not be complicated by unnecessary fear of chronic 
invalidism or sudden death. The social worker can also assist the patient 
in adjusting personality problems: frequently the patient has to be helped 
to express his fears, resentments, and bewilderments, before treatment can 
be carried on successfully. The patient can also be aided in utilizing his 
community resources with regard to school, his occupational and rccre- 

* Executixe Seemarj, Fhilaiielphia Heart Association, Philadelphia, Pa 

§ Social Ser\ice Department, Woman’s College Hospital, Philadelphia, Pa. 
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atinnal life, and the development of all of hU capacities as much as possible 
within his limitations. 

In looking further into the many asjKxiN of the social worker’s role in 
combating heart disease, let us sec what can be done about the child t\ho 
has rheumatic heart disease. Although the medical needs are met by clinic 
or family physician, what other factors arc ins’olved in his care? Damp, 
over crowded homes, poor physical hjgicne, and lack of proper nourish- 
ment are certainly not conducKe to combating rheumatic infection. The 
child’s school life is especially importanL Children with heart disease 
should have the maximum opportunity for education, with due attention 
to vocational adaptation, in order that they may receive training for gain- 
ful occupations that will not pro\c too great a strain upon the heart muscle. 
Where school adjustments are ncccssarj*, the co-opcrallon of the medical 
organization of the public school system as tvell as of the principal and 
teachers must be secured. These persons should be acquainted with the 
physical condition of the child and with the necessary adjustments that 
will enable him to carry out his school work successfully. Sometimes it is 
advisable to request the use of the school elevator, or to transfer the child 
to a classroom on the lower floor. Perhaps the child can easily climb the 
necessary stairs if allowed to take his time, going up and down either 
before or after the other children. Sometimes permission must be obtained 
to use recess periods for rest periods Instead of for the purpose of recrea- 
tion. 

At home the child may be the victim of cither over anxiety or indilTercnctf 
on the part of the parents. Other factors that hinder progress are lack of 
parental control, family friction, and the child’s resentment of and refusal 
to accept exercise restrictions; also the use by the child of his physical 
disability as an “attention-getter*’ in his home and social group. Often the 
soaal worker must establish a direct relationship with the child in order 
to assist him In working out his problems. Where the home environment 
is such that the child cannot have adequate care, placement in a con- 
valescent hospital or foster home may be necessary. 

“The physician or clinic is but a hub in the wheel of cardiac 
treatment, and a great part of the problem of the cardiac child is 
the problem of the home and social and school life.’’®® 

With the adult, wc have the problem not of prevention, but of adjust- 
ments necessar)' to keep the patient in such condition that he may lead a 
useful, contented life within his limitations. Here again the fear element 
must be overcome not only by the family but by the patient himself. Fear 
of lack of ability to provide for himself and for his dependents, fear of 
chronic invalidism, or of sudden death often retard progress. The read- 
justment of the economic status of the patient is also an important social 
factor in recovery. Very often the mother of a family needs help in her 
daily work, convalescent care must be provided, and in cases where the 
patient cannot return to his regular work, sheltered employment and occti- 
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pational therapy can be used to aid the process of rehabilitation. In some 
instances the patient can return to his former occupation provided some 
minor adjustments are made. , 

In the life of the cardiac patient recreational opportunities are important 
for both adults and children. It is vital in making the adjustment to the 
disease that the patient meet his associates on tfie basis of what he can do 
instead of on the level of what he is not permitted to do along recreational 
lines. Too often the cardiac patient tends to become withdrawn because he 
is too conscious of his physical limitations, and it requires skillful team- 
work by the physician and the social worker to help the patient to substi- 
tute a more limited but satisfying type of recreation for the more active 
forms he once enjoyed. 

The following case histories illustrate some of the situations in which the 
social worker functions in helping the patient to solve the problems that 
hinder medical treatment.* 

ILLUSTRATIVE CASES 

Case 110. Henry K., age eight, nas referred to a heart clinic by the school doctor. 
A physical examination revealed a functional heart murmur, and the patient nas placed 
in Class F. After the examination, his mother asked the doctor the result. He told her 
brieHy that there was no cause for worry but that he would like to re-examine Henry in 
SIX to eight months Four months later Henry contmted pneumonia and was admitted to 
the hospital. When the social worker interviewed the mother relatne to the data 
the doctor needed to complete the picture of kis patient, she learned that Henry was 
sullen and disobedient and had been absent without leate from school several times 
The mother said that she had restricted his exerase, because he had heart trouble, 
forbade him to run, roller skate, swim, play ball, etc. The doctor had told her not to 
worry, but she had heard of people who dropped dead suddenly of heart disease, and 
the doctor would not want to examine Henry again if his heart was all right. The school 
doctor also had said that Henry had heart trouble. 

The social worker was able to explain to this bewildered mother that Henry had no 
organic heart lesion, that there was no reason to restrict the boy’s exercise. She also matle 
clear why the doctor had requested the re-exainination The mother accepted the explana- 
tion and allowed Henry to assume his usual activities after he had recovered from his ill- 
ness. When he returned to cardiac clinic, the worker went with him and his mother to the 
doCTor, and at the examination Henry was discharged from the clinic. The mother had 
an opportunity to talk with the doctor and later with the social worker, and said that 
she understood and was entirely saitsfied. Needless to say, Henry’s behavior problems 
did not return, and he was leading a normal bfe when last seen. 

Discussion. This illustrates the average person’s conception of heart 
disease and the damage which can be done to the individual unless he has 
adequate interpretation and help from the physician and the social worker. 

Case 111. Edith V., age 11 Diagnosis* chorea. Class F. 

Edith was brought to the hospital acutely ill with chorea and was admitted. The 
mother disturbed the hospital adiiiinislration by walking up and down in front of the 

*We wish to thank the Sixial Servuv Departments of the Graduate, Pennsvhania, 
Si. Christopher’s, ami Wonun’n Vollcge H«>pifals of Philadelphia and the Phcetiutm 
Service of the Philadelphia Health Counol and the Tuberculosis Committee for the case 
records used in this chapter. 
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hospital scleral hours each day, although she could sislt only once weekly. On Lem" 
questioned, the mothel- stated that she could not help herself. The doctor explained 
to the prents the child’s diagnosis and told them that she needed prolonged rest, that 
there was no heart damage then, and that complete tem\eTy was likely. The C3«e was 
referred to the Social Scrsicc Departnsent bj the phjstcian, and an appointment was 
made to see the mother. Both parents were aery emotionai. The mother had hjper- 
thyroidism, and the husband was a stubborn German tj-pc. The father bbmed the mother 
for the child’s illness, and the mother blamed the lack of proper food. The worker 
had to make the parents understand that the hospital did not consider that Edith was 
ill because of her care at home, that the cause of chorea is unknown, but that it can 
be controlled by proper treatment The prents wished to take the child home against 
adsice several times, but after an interview with the social worker, they revised their 
decision 

In \ lew of the friction in the home, the doctor recommended a long period of 
convalescent care for the child. After much work on the prt of the social service de- 
partment and the physician, the child was allowed to go, the parents at first refusing 
liecausc thej did not wish Edith to be away from home any longer. One month later 
Mrs. V. informed the social worker that she was taking Edith from the Children’s 
Heart Hospital since her husband was out of work and could not py the board 
rate. The social worker interviewed the hospital and arranged that the charge for 
board be cancelled so that Edith could remain as long as necessarv'. Upon Edith’s return 
to heart clinic after discharge from the convalescent home, her condition was good 
and the parents followed the doctor’s recommendations for her home care as In' 
terpreted bj the social worker. 

Discussion. In this case the value of the sochal worker is seen: 

(1) . In acquainting the parents with the nature of the child's illness and 
so preventing withdrawal of the patient from the hospital before con- 
valescence was complete. 

(2) , In arranging for continued convalescent care at the Heart Hospital. 

(3) . In interpreting to the mother the doctor’s recommendations for the 
final home care which are at present being carried out. 

Case 112. Roger M, age II >ears. had been a patient In heart clinic for Mveral 
jears, suffering from rheumatic heart disease. Ills excrosc was quite restricted, and he 
had little opportunitv fur school because of long priods in the hospital and cquallv 
long priods of bed rest in convalescent hospitals. This enforced inactivity bred resent' 
meni, and he became a thorn in the side of the authorities at several convaleKent homes 
When a third hospluliraiion became necessary, Roger broke out into violent rebellion 
and tempr tantrums. 

The medical social worker and the phjsidin reviewed the situation and what it 
meant to Roger. The bov's home life was troubled and insecure. The father, a weak 
and inadequate prson, drank to excess and sought to maintain hit status as head of the 
house by bullving his family. The mother, a womoui household-drudge, tried to 
work with the hospital, but her efforts were confined to nagging Roger about over- 
stepping his exercise prescriptions. Two older sisters added their voices to the family 
chorus of disapproval of Roger's conduct, which merelv lervxd In increase the boy’s 
resentment against the family, the hospital, and the world where all forces seemed to 
be gathered against him. 

It was evident that Roger could not reach an adjustment in such an environment. 
Likewise a return to a convalescent home held no solution to his problem, since he was 
fighting institutionalization and restriction and was having little opixirtunii) for tdu. 
cation. Foster home placement vremeJ worth trving, and the situation was discussed 
with an excellent local agency. They finalU agreed to make placement upon a medical 
basis, Roger continuing his medical care in heart clinic as Iscfore. 

This plan was discussed with Roger and his prenis as a medial plan recommended b> 
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the physician, and they ajrrccd to it. Roger «as accordingly placed in a foster family, 
gracliialfy resumed activity, went to school, and was wen regularly in heart clinic. 
Throughout this period away from home he was visited by his family, and his relation- 
ship to them was kept always before him. It required several years and three changes of 
home before Roger was able to work through his problems and make a real adjustment 
to hts disease, but he finally was considered well enough and sufficiently balanced 
emotionally to return home, where he has been for several years. He managed to regain 
his standing in school and now enjoys life with a much increased exercise tolerance. 
In addition, he has a recognuwd place in the family* and community. 

Discussion. This case shows how serious behavior problems may result 
at times from over-institutionalization and from lack of understanding in 
the home. Individualizing the boy in a foster home with understanding 
foster parents focused his attention upon his possibilities instead of his 
handicap so that he realized himself as a part of society instead of one cut 
off from his fellows by an arbitrary restriction. 

Case 113. Edward A, colored, age II years, was referred lo ihe heart clinic from 
medical clinic, where a diagnosis of rheumatic heart disease was made The boy was 
underweight and malnourished and had developed behavior problems at school. The 
home background was lacking in what we consider good child care. Edward was an 
iJlegitimate child, his mother was employed by day and was often absent from home at 
night. Edward was irregular in Ins school attendance, was disobedient, disturbed the 
classroom by antics designed to get attention, pilfered small amounts of money from his 
mother, and ran the streets until late at night. The physician in heart clinic referred 
the problem to the social worker and the boy to neuropsychiatcic clinic. 

Edward was found to have an IQ. of IH, and although a year younger than the 
other children in his class at school, was able to do the required work. He had lived 
with his maternal grandmother until her death and had been with his mother only 
ten months and was practically the only colored child in the neighborhood. His mother 
gained a degree of understanding of the factors unbalancing the boy’s life and decided 
to give up her work and stay at home, a paramour having come into the picture who 
was willing to support mother and child and for whom Edward had developed a real 
affection as a father substitute. Edward was transferred to another school and did well 
for a time because teachers and principal interested themselves m hit adjustment. When 
they relaxed their attentions, Edward’s behavior problems gradually reappeared. His 
mother came to the social worker for help became Edward was fighting with the other 
children, missing school, stealing, and she thought his health must be poor and that 
“there vias something wrong with his tnind.” The situation was discussed with the 
physician on the basis of the child’s heart condition, while the need of better home super- 
vision and a plan fur a foster home placement was worked out wnli the mother. Tiie 
services of the placement agency were enlisted, and Edward was established in a 
foster home where the foster parents had a good understanding of boys, their needs 
and problems. Since placement Edward has gained considerable weight, his heart has 
definitely improved, and behavior problems arc no longer in the picture, lie gets along 
well with other children, and the school authorities have no complaints He maintains 
contact with his mother, who visits him frequently. 

Discussion. This picture shows a bright, alert colored boy suddenly 
thrust into an unstable home atmosphere after the death of his grand- 
mother who had reared him. Lack of parental supervision, unwholesome 
family relationships and isolation in a community where wliite people pre- 
dominated gave rise to the personality difficulties which manifested them- 
selves in antisocial behavior. Efforts to help Edward lo become adapted to 



570 MANAGEME.VT OF THE CARDIAC PATIENT 

tills environment failin':, fo'lcr liomc care was c.irriccl out. and tlie hoy 
responded to Io\c and a stable home environment, althougli maintaining 
contact with his mother. 

Case 114. Julia G, age 12. Diagnosis: rbeumatlc heart disease with mitral stenosis. 

The findings of the cardiologist and the recommendations for convalescent care were 
discussed by the social workers with the parents, and a plan was formulated wherein 
Julu was admitted to the Children’s Heart Hospital. She remained there for four 
months, returning home at the end of that time. 

Julia lived with her family of seven persons in a congested section of the city, in a 
small house which was in fairly good condition. Her parents were Irish-.American, took 
an intelligent interest tn Julia’s care and tried in every way to work with the doctor 
and social worker. After Julia’s discharge from the Heart Hospital, she came regularl) 
to clinic, and the parents tried to limit her activity, but she was restless, and showed a 
continuous temperature and weight loss that finally necessitated a second hovpital ad- 
mission Convalescent care was again advised, the parents agreed, and Julia was re- 
admitted to the Heart Hospital, where she staged for eight months. She returned to 
school and was placed in a nutrition class at the request of the doctor in heart clinic, but 
again she lost weight and did not do well in classes. Her father was so fearful of school 
by this time that conference with the physician of the Board of Education was arranged 
for him bv the social worker, and the child was allowed to remain at home for the rest 
of the school jear (three months). In July she was vent to the Children's Seashore Hoove 
for three weeks 

Julia started school again in September, did well, and reported regularly to heart 
clinic during the next tear and had feu set-backs She soon began going to dances and 
lived a normal social life Her cardiac status improved during the next few yran. At 
the age of 19 she married Her first bab}* was stillborn. When her second baby was 
expected, she came to the social worker with the request for assistance in obtaining 
prenatal care and hospital delivery. Satisfactory arrangements were made for her hou 
pjtal delivery. Following this she had two other children, has no symptoms referable 
to the cardiovascular system and now is leading a happy, normal life. 

Discussion. This case ts illustrative of the value of intelligent participa- 
tion by parents and child in a regime of medical care that is formulated by 
the physician and carried out with the help of the social worker. Long- 
term convalescent care and supervision helped to arrest rheumatic activity 
m this case, and the patient led a normal happy life within limitations that 
were understood and accepted. 

Case 115. Eleanor M., age nine, waa admitted to the heart clinic because of mal- 
nounshment and active rheumatic heart disease. Invevtigatlon of the home environment 
showed that her mother and father were constantly bickering and had no conception 
of the child’s needs, placing upon her all the responsibility for rest and care, bliice 
manifestly the child could not progress onder such conditions, convalescent care at the 
thililren’s Hean Hospital was arranged. In a few months the parents demanded the 
child’s return, as they were on relief and sought this means of having their grant in- 
creaved. The parents’ demands were discussed with the chief of the cardiac clinic, and 
he was willing to have Eleanor return home provided she would kept in bed. Eleanor 
accordingly returned home, and a visiting nurse vvas called in to give her bedside 
care .Mdk and additional food for the child were pros ided b) a private family agency. 
The nurse soon reported that she found that the continuous quarreling of the parents 
vvas affecting the child and reUrding ber recovety. The vocial worker arranged an 
interview for the father with the chief of the cardiac clinic, who explained to t!ie 
father the importance of quiet and restfolness for the child at home, while the social 
worker brought out similar points in a talk with the mother. The parents agreed to give 
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Eleanor a room to herself aivay from family dlstorixineef, and an occupational therapist 
was also sent in to help her during her enforced rest. The child is improving steadily 
at this time, and her exercise tolerance has increased. 

Discussion. This case history again illustrates hoiv family friction can 
retard a child’s recovery, and how the social worker can help both parents 
and the child to a better adjustment. 

Case 116, John H., a boy of 16, was referred to the Social Service Department of 
the hospital where he was attending heart clinic, by the clinic physician, to see \vhat 
could be arranged to enable him to go on with hts art work at which he showed great 
aptitude. The boy’s familj’ consisted of an indolent father, trho would not work, a mother, 
who did day’s work when she could get it, and a sister of 17, who worked regularly 
and practically supported the eottre family. The father wanted John to leave school 
and get a job to help in the support of the family. The doctor felt that John needed 
sedentary work as he had \ery definite heart damage and could not stand any form 
of manual labor The social worker discussed this with the family and after many 
visits persuaded the father to let John go on with his studies provided a scholarship 
could be secured for him. She then took this problem to the local heart association, and 
together they secured a scholarship for John m art school. An interested person offered 
to pay for the supplies he needed, and his sister consented to pay his carefare and inci- 
dental cTpenses. 

John spent three years at art school and did very well) he received prices for his 
prints and honorable mention for his charcoal work. After he finished hu training, a 
position was secured for him with a finn of engravers, but this work proved too arduous 
and his health began to suffer lie was forced to give it up. However, he proved to be 
an energetic boy and soon secured some art work on his own time. He is at present 
free-lancing and making a good living for himself and his parents. The sister has 
married and left the home, and John is supporting himself and his parents adequately. 

Case 117. Wilfiain G, age 19, when referred to cardiac clinic by the eye clinic, was 
found to be suffering from advanced rheumatic heart disease. The social worker inter- 
viewed William and at his request referred him to the Bureau of Rehabilitation as his 
heart condition prevented laborious work. The bureau gave no encouragement to the 
patient about training for work within his activity limitation. He was dependent upon 
his sister, who was resentful of luving to provide for him and their mother, and made 
life very unpleasant for both. Through the efforts of the social worker in heart clinic, 
a training course at a school of occupational therapy was secured for William, and a 
job provided at the end of the training course by the Shut-In Society. At this time he 
developed pneumonia and was admitted to the hospital. He was greatly worried about 
his job until the social worker told him that the had found that it would be open for 
him when he recovered. He returned home and to work. Later he was upset and de- 
spondent when his mother became ill. After her recovery, the patient was in such a poor 
condition through anxiety that the cfi'nic physician recommentferf convaiescent care, 
and William agreed to go to a convalescent home. In the meantime the sister, who was 
the disturbing element in the family, moved away, and William and his mother now 
live a much happier, peaceful life, although he is at the present time still unable to go 
back to work, and he and his mother are living on a relief grant. The clinic physician 
feels, however, that if William continues to improve under the better home conditions, 
in time he will be able to resume work and be self-supporting. 

Case 118. Henry G., 29 years old, a patient io heart clinic, was referred to the 
Social Service Department by the chief of clinic, to see if some plan could be worked out 
whereby Henry could earn a living for himself and his family, which consisted of his 
wife and three small children. His physician stated that tlie work he was doing in a leather 
factory was much too strenuous The aodal worker referred Henry to an employment 
bureau for the handicapped, and the placeoient worker there finally secured a job for 
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ihe patient in another factorj-, tnakioj email suitcases and bags. It was a finishing job, 
and Henry could sit down while -noAing. He has been with this firm for about 
$e\en jean, and is doing well phtrically as well as econonijcallj*. 

Case 119. Wiliam N., an unemployed laborer of 66 suffering from hj^iertenslte 
cardiovascular disease, was referred to the Soaal Service Department by a clinic 
phjsioan to see if some work could not be secured for him to do at home. The patient’s 
heart vvas not able to stand the strain of employment outside the home, but the physician 
felt that he needed something to keep him occupied. The patient lived with a married 
daughter and her family, who had quite a struggle to get along financially. The social 
worker made arrangements for an occupational therapist to visit William and teach him 
to do some handicraft. He was interested in learning to make hooked rugs, and soon 
became very proficient, working on a frame placed in front of his chair at an angle so 
that there was no strain on his arms. William worked at rug^raaking for about three 
tears, filling orders that the occupational therapist helped to secure for him, and earned 
between f 15 and $30 a month. This money was a great help to his daughter as he was 
able to pay hi> board, and he was happy and contented in his work. William died three 
years later, but we believe that this work probably prolonged his life, since he had 
been restless and unhappy before he undertook It. 

Case 120. Mrs T. This patient, a widow of +2, was a foreigner vcho spoke very 
good English. She was referred to heart clinic from the general medical clinic. It was 
found that she had an advanced cardiac lesion and could not continue the domestic 
service m which she had been engaged. She had no telativet in this country and no one 
to help her financially. Upon the physician’s recommendation the was admitted to the 
hospital for a period of several weeks and then sent to a convalescent home in the 
country for a month's stay. The sooal worker, meanwhile, got in touch with a family 
agency and succeeded in getting a temporary weekly grant. The worker then referred 
the patient to an employment agency for the handicapped. A vocational guidance test 
at the local university proved that she was capable of busineu training. A Kholarship 
to a business college was then provided, and a room was secured for her near the 
business school The patient quicUy and successfully completed the course of study, and 
a yob was secured for her by an employment agency. The family agency withdrew its 
grant as the patient became seIf*supporting. At the last report the patient had become 
a valued member of an office staff, was happy and satisfied in her work, and had entered 
into the soaal activities of her community. 

Discussion. Had the services of the social worker not been available, 
this patient could not have made use of the valuable community resources, 
as she knew nothing of such services. Her medical treatment, therefore, 
could not have been satisfactory cither to doctor or to patient. 

The foregoing case histories are illustrative of the many soci-al factors 
which complicate life for the cardiac patient and handicap medical treat- 
ment. They show also how the physician and the social worker function 
in the interest of the patient. The physician, in ibe conduct of a busy 
clinic, must necessarily relegate the social treatment of the patient to the 
medical social worker. From this point there must be close co-operation be- 
tween worker and physician in the patient’s interest. Tlie physician’s re- 
sponsibility is to outline treatment; the social worker's duly is to individ- 
ualize the patient to the physician, to consult with the physician, and to 
keep him informed as to the progress of the mcdical-social plan. 

The social worker has an allied responsibility to the patient: to inter- 
pret the diagnosis and medical treatment to him, to help him to use hos- 
pital and community resources to further his medical treatment, and to 
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aid him in working out the personality problems which may be block- 
ing his adjustment to a physical limitation. She can function, however, 
insofar as the patient is conscious of hU need and desires her help. Often 
she sees more than one problem as she analyzes the patient’s social situa- 
tion, but she can work only with the problem that the patient sees as the 
immediate one. 

This physician-social w’orker relationship is necessary in clinic work. As 
stated before, the physician in rural or small urban communities has the 
advantage of a closer relationship to his patients and a much less com- 
plicated community organization. He goes into the homes of his patients 
and sees them as individuals in thdr respective family and community 
groups. In these instances the physician can more easily help the patients 
to work out tlieir adjustments, as he has ready access to community re- 
sources. His personal interest in helping his patients to make adjustments 
and to solve the problems that hinder medical treatment Is a part of the 
art of medical practice. It can never be successfully replaced by bureaus or 
agencies under state control. 
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AN INTRODUCTION TO THE STUDY OF 
ELECTROCARDIOGRAPHY 

HISTORY 

It has been stated that the liistorj' of any* science is the science itself. 
Consequently there is no belter means of approach to the subject of elec- 
trocardiography than a review of the steps by' which it reached its present 
state."®® From small beginnings in the laboratory to tlie ultimate perfec- 
tion of an instrument of great value at the bedside, the story uinds tlirough 
nearly 150 years. The contributions of many investigators made possible 
the final work of Einthoven, who introduced the instrument into clinical 
medicine. 

Electrocardiography is based upon the fundamental physiologic fact that 
the contraction of a muscle is accomp* nied by a minute electrical current. 
Therefore, if v\e desire to go back to the beginning, we should examine the 
earliest experiments in electrophy'siology. These ucrc made by Luigi Gal- 
vani toward the end of the eighteenth century. Of course, the indefatigable 
John Hunter studied animal electricity in 1773, using the torpedo or electric 
ray fish. This peculiar property of the fish was not discovered by him, 
however, for vve read that the Romans were aware of it and for this reason 
made some use of the fish therapeutically. Caldani likewise performed sev- 
eral experiments on the electrical stimulation of the cerebral cortex as 
early as 1784. However, Galvanic work, because of its completeness and 
conclusiv'eness, marks the real beginning of our knowledge. 

Galvani was a distinguished professor of anatomy at the University of 
Bologna, and early in his career became very much interested in animal 
electricity. Quite by accident, in I79L he placed a dissected frog on a 
laboratory table near an electric machine. It was a fortunate circumstance, 
but the interpretation of the result had been waiting for a man of Galvani’s 
insight and ability. As an assistant lightly touched the nerves of the frog’s 
leg with the point of a knife, Galvani observed that the muscles were 
thrown into vigorous contraction. 

Galvani was very’ much interested and curious, and he was determined 
to find out if lightning would produce the same effect. One day during a 
thunder storm he dissected a frog and attached it to a conductor. He con- 
nected the feet of the frog to a wire which he grounded into the water of 
a nearby well. Galvani observed that: 

The results came about as we wished. As often as the lightning 
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broke foiili, the muscles were thrown into repeated violent con- 
tractions so that aivcays as the lightning lighted the sky, die muscle 
contractions and movements preceded the thunder and, as it were, 
announced its coming. It was best, however, when the lightning 
was strong or the clouds from which it broke forth were near the 
place of the experiment. 

This experiment opened up a wide field for investigation. Galvani later 
discovered that when one of his frogs was placed on a metallic plate and 
the hook piercing its spinal column was brought in contact with the plate, 
a twitching occurred. He repeated the experiment and tn place of the metal 
plate he used glass, and the twitching disappeared. He also learned that 
if the frog rested on a glass plate and he touched both the nerve and the 
muscle with a bent rod consisting of two different metals, prolonged con- 
vulsions followed. In these simple experiments Galvan) produced the first 
cell in history for generating electricity. 

The next advance was made by Carlo Matteucci who first demonstrated 
the rheoscopic frog effect (1842). In this experiment, if the sciatic nerve 
of one leg of a frog is placed upon the muscles of the opposite leg, the 
muscles of both legs may be made to contract by simply stimulating the 
sciatic nerve on the normal side. Tlic essential point for us to remember 
about this contribution in connection with clemrocardiography is the fact 
that the second muscle was not stimiilated directly by the current applied 
to the nerve but indirectly by the current of action generated in the muscle 
in consequence of its contraction. 

The time soon arrived for an application of tins knowledge to the heart. 
In 1856, Albert von KdUiker and Muller discovered that the tiny frog’s 
heart, exposed and contracting on their laboratory table, produced an elec- 
tric current which accompanied each beat. This fact they established, but 
at the time very little practical use could be made of it because of the 
crude apparatus available for additional investigation. 

It was not until 1878 that further progress was made by two English 
physiologists, Sanderson and Page. These workers successfully recorded 
for the first time the minute heart current, described by von Kolhker 
and Muller, by means of the capillary electrometer. This instrument con- 
sists of a column of mercury in a vertical glass tube, the end of which dips 
into sulfuric acid. These investigators noted that if an electric current, no 
matter how small, disturbs the relation between the mercury and the acid, 
the slender column of mercury moves to a new position in the tube. This 
response of the mercury column to the electric current was photographed 
by Sanderson and Page on a moving sensitive plate. 

However, even the physiologists found that the capillary electrometer 
was a delicate, temperamental instrument. It was no easy task to make 
it operate successfully, and at times it must have sorely tried the patience 
of the laboratory workers. Then, too, the hearts under investigation had 
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to be connected directly to the instrument, which made the study a matter 
of laboratory iirterest only. 

In 1887, Waller made the important discovery that the heart’s currents 
could be demonstrated uithout opening the chests of the laboratort' ani- 
mals. He merely connected the outside of the body to the capillary' elec- 
trometer by' electrodes. These wire connections were later to become 
known as “Leads.” Waller immediately applied this idea to man and found 
that here, too, the delicate heart current could be led off the arms and 
legs of his subjects. 

So far in our suney ue see that the scientists had shown a small cui- 
rent to be present when the heart contracted; they had found a way to 
measure it crudely, and Waller showed that the current could be led off 
the arms and legs of the subject. However, the troublesome capillary- 
electrometer remained. The acid and the mercury' had their faults and 
shortcomings. The mercury’ possessed inertia, and the cuit-es of its move- 
ments, when photographed, vxere not true curves. The hard-pressed 
physiologists had to correct their experiments for the mercury inertia by 
mathematical computations. Surely the practitioner of medicine could not 
be expected to carry out such work; so this valuable method of study 
had to remain in the laboratory. 

The years were quickly passing, and the century' was almost spent. 
Many disccrveries of more dramatic and of a more practical nature were 
taking the attention of the physicians. New germs were being described, 
antisepsis was coming into vogue; in fact, medical discoveries were pour- 
ing in on the bewildered doctors from all quarters with the rapidity of corn 
popping in a pan. Consequently the progress made in the registration of 
the heart’s current remained far below the clinical horizon. 

With the turn of the century' the man destined to bring the method out 
of the shadow arrived on the scene. The year was 1903, the place Leyden, 
Holland, the man Willem Eimhoven, whose final contribution made electro- 
cardiography a clinical reality. His work enabled scientists to discard the 
capillary' electrometer and use in its place for recording the heart’s current 
the much more rugged and reliable string galvanometer. This instrument 
had already been invented by' J. S. C. Schweigger of the University of 
Halle, but Einthoven perfected it and applied it to the measuring of the 
electric current generated by the bean’s conttatlion. 

He found that the delicate quartz string contained in the galvanometer 
moved more quickly and did not have the lag of the mercury. This ob- 
servation gave us at last a practical method of electrocardiography. With 
Einthoven’s use of the gahanorocter in place of the capillary’ electrometer, 
the journey of the method from the laboratory to the bedside took just a 
few y’ears. The scientific study of diseases of the heart then began in 
earnest. 

The original apparatus of Einthm'en was very large and cumbersome. 
The magnet was of considerable size and the string that was mounted be- 
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tween its poles was an intricate mechanism. The original instruments took 
up considerable space, and the details of their operation discouraged the 
ordinary clinical worker. For this reason few hospitals had electrocardio- 
graphs prior to 1905-06. About this time Sir Thomas Lewis began to use 
the electrocardiograph in England, and the popularity of the method at 
the end of the first decade of the present century was largely a result of his 
efforts. As tlic centurj’ grew older, the instrument was simplified, and more 
and more w'as learned of its usefulness. Tire improved instrument was made 
to occupy less space in tlie laboratory until more compact and easily 
portable electrocardiographs for bedside work became a reality. 

Today the clinician leans heavily on the electrocardiograph. In some 
cardiac conditions a tracing is essential before a final diagnosis can be 
made. Moreover, the electrocardiogram tells a great deal concerning the 
progress of patients and guides the administration of certain drugs. Its 
future is bright. The tiny current produced by the frog’s heart in van 
Kolliker’s laboratory in Wurzburg in J8S6 opened up a large field for sci- 
entific study and research which is broadening year by year. The ultimate 
extent of its progress is a matter of pure conjecture as new depths are being 
plumbed and new uses arc being discovered for the method by clinicians 
as well as by laboratory workers. 

THE APPARATUS 

Let us now examine the essential features of the modern electrocardio- 
graph (Fig 164). The lamp (L) sends a beam of light through a condens- 



Fic. 164. A simplified diagram showing ihe essential parts of an electrocardiograph of 
the string galvanometer type. See text for description. 


ing system (C). This is focused on the galvanometer string (A-B) stretched 
in an electromagnetic field between the poles of two powerful electro- 
magnets. When the heart current of the patient is passed through this fine 
quartz string, the string moves across the gap at right angles to the lines 
of magnetic force, and its shadow is magnified as it passes through the 
projection system (D) and falls on the moving strip of film in the camera 
at E. At T a time marker interrupts the beam of light at intervals of 0.04 
second, and these vertical markings appear on the developed strip of film 
(Fig. 16S). This is the principle of the instruments that contain a string 
galvanometer. For a more detailed description of the construction of the 
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various types of electrocardiographs, the reader is referred to the special 
texts on the subject.®- 




Fig. 165. A. Shadow of the strw". The time marker it not running. B. Same with 
the time marker running. Note the presence of vertical lines that indicate the time 
markings. C. Standardizing string tension More introducing the patient into the circuit. 
Note the defiectlons of the string eaosetl b> one and two mlllmjlt«. D. Normal elec* 
trocardiogram (Lead l). Note the Mamlirdiiaiion. The introduction of 1 inv. defiecU 
the string exactly one cm. 

In the early days a \er)' large room in the hospital uas assigned to the 
Heart Department to accommoilaic the equipment. I-Jecirocardiographs 
were big and cumbersome, repairs were dilTicult and a finished record ^^as 
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•HI achievement. Today most models arc rtigccd, easily operated by a 
tcchnicKin and seldom present the mechanical' difTicuIttes that made the 
early workers in tliis field true pioneers. Figure 166 shows a model in 
common use today. A glance wiU show the general principle of its con- 
struction since Its various parts are designated by the same letters used 



Fig. 166. Modern mobile type electrocardiograph containing string galvanometer The 
letters correspond to those ol Fig. 164. (Courtesj, Cajitbndge Instrument Co ) 

in the schematic drawing. Recently, smaller, more compact models that 
can be readily carried to the bedside of the patient have been perfected 

(Fig. 167). 

There is a difference in the construction of some of these instruments 
that deserves mention. Perfection of the amplifier tube has made it 
possible to magnify many times the current derived from the patient. 
This permits the use of a less delicate galvanometer. Instead of photo- 
graphing the motions of the string, these newer instruments record 
the motion of a beam of light reflected from a mirror contained in the 
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galvanoraeier (Fig. 168). At present there are several models on the mar- 
ket that employ this prindple. They are small. ser\-c readily at the bed- 
side and appear to be as suitable as the original models containing the 
more delicate string galvanometer. The clearocardiograms obtained from 
the two types of instruments arc identical; the amplification of the heart 
current apparently does not distort the individual waves. A recent addi- 
tion to the electrocardiograph that has appeared is a compact system for 
recording the heart sounds simultaneously with the electrocardiogram 
(pages 25, 584). 



Fic 167. A bedside traeinj using ponablc model elecirocardiograph. (Counnv, Ciiil- 
dren’* Heart Hospital and Cambridge Imttumcnt Co) 

An addition to one of the amplifying types of clearocardlograpfis re- 
cently placed on the market is the “Cardio^cope.” This attachment makes 
possible the reproduction of the image of the electrocardiogram on a mov- 
ing fluorescent screen or drum (Fig. 169). Tlie clcarocardioeram can be 
seen by looking through the window of the instrument, and the reading 
may be made at once. Time and amplitude lines are thrown on the screen 
when desired by means of a switch. The Cardioscope makes it possible 
to secure a constant viewing of the heaa’s action during the course of a 
long surgical operation or animal experiment and consequently saves con- 
siderable film. {\ tracing, however, may be recorded at .nny time if the 
physician detects an interesting event in the electrocardiogram on the mov- 
ing drum. In cases of suspected coronar)’ occlusion this instrument al>o 
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Tic. 363. diagram principUi of cl^trocarJrog'rapli of the vacuum tube 

tjpe. The current from the patient passe* through amplifier (1) and then to a gaUa- 
nnmetcr of special design (2). The gaUanometcr contain* a mirror which reflects a 
beam of light from source (J). M the gaU-anometer responds to the amplified heart 
current it causes the beam of light to mote across the film in the camera (S) (Courtesy, 
General Electric Co.) 



Fig. 169. The eardioscope. (Coiinesy, Sanborn Company.) 
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enables tlic i'nvosti'j;at<n to note the elcctt«cauli()}’rnm obtaincil by iisiiij; 
various points of contact on the chest wall ant! lo iccord on tlic film only 
the complexes that appear to be most useful in the diagnosis. 

PHYSIOLOGIC PRINCIPLES 

The chambers of the heart contract in sequence following an excitation 
wave that passes down the specialized tissue of the conduciicm system 
(Pjg. 170). I'he impulse for cardiac contractiori originates in the sino- 



Fio 171. India ink injection of beef Iicart tbowinK the (oniluciiKi) tjiteiii. 


auricular node (synonyms: sinus node, the Kcith-Flack node, the S-A 
node, the pacemaker). This is a vascularized island of special tissue situ- 
ated high up on the posterior wall of the right auricle (B). The impulse 
passed from here into the muscle of the auricle. There is no special path- 
way for conducting this impulse through the auricular musculature, conse- 
quently the wave spreads equally in all directions (C). 

Another clump of specialized tissue, the auriculo-ventricular node 
(synonyms: A-V node, node of Aschoff and Tawara), next receives the 
impulse (D). From here it travels down the bundle of His (E) and is dis- 
tributed equally to each ventricle through the right and left branches of 
the bundle (F and G), finally arnving at the terminal ramifications of 
the system, the Purkinje network (H) lining the inner ventricular wall. 
The spread of the impulse is now complete. 

Although the human heart does not lend itself readily to a demonstra- 
tion of this conduction system, the ox heart, with the proper technic and 
a little patience, may be injected to show the entire system. If the fresh 
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ox heart is allowed to stand for 12 hours at room temperature, the slight 
shnnkage that follows early degeneration about the specialized conduction 
tissue will permit the passage of injection fluid. The needle of a syringe 
containing 5 cc. of India ink is then inserted into the upper part of the 



bundle. A slight amount of pressure forces the ink along this dead space, 
and the whole conduction system will be strikingly outlined (Fig. 171). 

The waves of the electrocardiogram are produced by the spread of the 
excitation impulse and are in no %vay related to the strength of the ensu- 
ing cardiac contraction. These waves were originally named by Einthoven, 
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Fic. 173. Sound tracing and electrocardiogram simultaneously recorded by Sanborn 
Stetho-cardiewe. A. Speed of paper 75 mm per second B. Speed of paper 25 mm. per 
second. (Courtes) Sanborn Comparj.) 


in purely empirical fashion, P, Q, R, S, and T. Figure 172 shows the 
relationship between the spread of the impulse and the electrocardio- 
gram. As the electrical exdtation passes through the auricular muscle, 
the P or auricular wave is inscribed in presystole. The string then returns 
to the base line. With the upstroke of the R-wave, the auricular c>'cle 
(or auricular complex) ends. The ventricular cj’cle (or complex) usu- 





58a JIANAGOtENT OF THE CARDIAC PATIENT 

ally opens with a small Initial do^vnnrard dip of the string or Q-wave, fol- 
lowed by an upward R-wave. Again the string returns to the base line. At 
this point a small dip below this level may be observ'ed. This downward de- 
flection is the S-wave. A broad, blunt upright wave is next inscribed; this 
is known as the T-wave. Rarely, an additional smaller, and usually unim- 
portant, wave may follow the T-wave. This is known as the U-wave and 
is produced by the events of early diastole (see Fig. 175). 



Flc. 175. The electrocardiogram, single lead. (From Essentials ot Electrocardiography, 
Ashman and Hull, Macmillan Companj, N. V.) 

In Fig. 173 Ave will see the relationship between the electrocardiogram 
and the heart sounds of a normal subject. Note that the peak of the 
R-wave is recorded before the first sound of the heart is heard at the ape.x. 
The second sound of the heart immediately follows the T-wave, 

As previously stated, any two parts of the body with the heart between 
them may be chosen as points of contact for leading the current of the 
heart from the body. These “leads” are three in number, and for con- 
venience the arms and the left leg are used. The waves of the electrocardio- 
gram vary in relation to the location of the electrodes on the body surface. 
Lead 1 is obtained by placing the German siU-er electrodes on the arms 
(Fig. 174). This is usually done by robbing the skin at the point of con- 
tact with a small amount of a special jelly. Lead 2 represents the cun'c 
obtained when the current passes through the string galvanometer from 
the right arm to the left leg, and lead 3 results when the left arm and 
the left leg are connected. Using ihiee leads in each case gives a better 
tracing of cardiac e\ent> than an> single lead. Additional precordial lead» 
are obtained by placing the electrodes directly on the chest. These special 
direct leads will be considered in detail later (page 637). 
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'HIE ELECI'ROCARDIOGRAM 

We will now turn our attention to a study of tlic details of the electro- 
cardiogram. First of all, it should be noted (Fig. 175) that the smallest 
squares in the blocks represent 0.04 second in the horizontal direction. 
In the vertical direction each block represents a potential difference of 0.1 
millivolt. Note that the string moves over ten of these small squares when 
the operator throws one millivolt into the circuit (see Fig. 165). In other 
words, each electrocardiogram is standardized so that ten small blocks 
in the vertical direction (or 1 cm.) equal a potential difference of one 
millivolt. Consequently in all electrocardiograms, no matter where they 
are taken, the voltage of the waves can be determined accurately. The 
voltage or amplitude of all waves is measured from the top of the base 
line to the top of the deflection. If wc arc dealing with a downward deflec- 
tion, we measure from the bottom of the base line to the lowest point of 
the deflection. The duration of the waves and intervals can be accurately 
measured on the horizontal base line. 


TECHNICAL FAULTS 


For detailed technical data concerning the recording, developing, and 
filing of the electrocardiograms, the reader is referred to one of the special 



Fic. 17S. Artefacts in the electrocardiogram caused by. A. Nervous patient (not re- 
laxed). Middle strip (A) and last strip (B) show improper elimination of electrical 
interference in vicinity of patient. 

treatises on the subject. However, the physician should become acquainted 
with a few details of the technic that have a direct bearing on the form 
of the record he receives. A laboratory report of any kind, to be of clinical 
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value, must be the work of a careful and skilled technician. The electro- 
cardiogram is no Ciception to this rule. 

The room in which the tradngs are taken should be quiet and apart 
from the main thoroughfare of hospital or office. It should be kept com- 
fortably warm in the winter and should have no telephone connections. 


ABC 



Fig. 177. Electrocardiograms of the same patient showing \ariations produced by 
differences in string tension. One millnok Is introduced in each instance. A. String loo 
tight. The deflection is only 0 S cm. B. String tension correct. One uiv. deflects the 
strin* one cm. C, String too loose. The niillivok deflects the string I.S cm. 

The patient should be allotved to lie down and relax for a short time before 
the tracing is taken, and the bed or table should be comfortable. Conversa- 
tions with the technician while the record is being taken should be avoided. 
These points are all essential for the production of good electrocardiograms. 

The mental reactions of the patient may often cause variations in the 
skin current with the production of artefacts in the base line. Movements 
of the patient during the examination or even the tension of the muscles 
resulting from an uncomfortable position naturally affect the elcaro- 
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cardiogram (Fig. 176). Electric appliances in the vicinity may cause fuzzi- 
ness of the string shadow, although interference of this type can be 
eliminated satisfactorily in the modem instruments. Quite marked artefacts 
in the record may occur if the skin resistance Is too high because of haste 
on the part of the technician in preparing the patient for the examination. 
This may result in “over-shooting” of the deflection when one millivolt 
is introduced. If the electrocardiogram is taken before this is corrected, the 
waves will be too large and after each quick deflection, the string will 
overshoot the zero level. If the standardization is not exact, the voltage 
of the waves will be incorrect (Fig. 177). When electrocardiograms are 
taken with the patient in reoimbency, all subsequent records used for 
comparative study should be taken in a similar position since change in 
position produces alterations in the form of the electrocardiogram (Fig. 


Fic. 178. Electrocardiograms taken on the same person showing the effect of change 
in position. A. patient sitting upright in a chair, B patient recumbent 


The P-wave is the first wave of a group of deflections that makes up 
the electrocardiogram. It precedes the QRS group and represents auricular 
activity. Normally the P-wave is a round, upright deflection measuring not 
more than 0.1 second and averaging 1 to 2 mm. in height. In lead 3 of 
the electrocardiogram the P-wave may be upright, isoelectric (buried in 
and not projecting above the base line) or inverted (projecting below the 
base line) (Fig. 179). If the rate of the heart is rapid, the P-wave may 
fall upon the downstroke of the preceding T-wave. In severe tachycardia 
the P-wave may be lost within the T-wavc making the reading of the 
tracing difficult. The P-wave reappears, ho\%'evcr, with the onset of a slower 
cardiac rate. 
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The P-R (P-Q) lNTrR%AL 

One of the most important measurements in cicctrocardioprapliy is the 
time inteiA'al (measured on the baseline) from the beginning of the P-wa\e 
to the initial deflection of the QRS complex. This is knon n as tlie P-R inter- 
val and indicates the time consumed in the passage of the Impulse from 
the S-A node to the ventricular muscle. It averages 0.15 second in the 
normal adult and should not escecd 0.20 second. It varies with body size 
and cardiac rate. With increase in the cardiac rate, llicrc is a slight de- 
crease in the P-R Interval. 

The QRS or Venttiicui.ar Co\fpt.r.xr<5 

The Q-, R-, and S-waves of the clearocardlogram represent \cntricular 
activity. The first defle«ion is downward and is known as the Q-wa\c, 
It IS often absent in normal individuals, 'flie nett deflection is upward and 
is known as the R-wave. The descending limb may dip below the base 
line forming an S-wave. The exact form of these waves in each lead is 
determined by the direction that the cxcUarion wave pursues through the 
ventricular muscle. In some cases where several wases of low’ voltage 
compose the QRS group, it is referred to as a W-shaped or an M-shaped 
QRS complex. A difTcrence in the direaion of the waves of the QRS group 
may be caused by a change in the heart’s position, pregnancy, an ah' 
dominal tumor, high diaphragm or ascites. The height of the QRS is 
generally between S and 20 mm. (0.5 to 2.0 mv.). If over 20 mm., the 
QRS group is spoken of as .showing ‘’high \oItagc”; if below J mm., it is 
said to have “low voltage.” nic duration of the QRS group should not 
exceed 0.1 second. However, in the presence of cardiac hypertrophy, a 
longer lime will be necessary for the impulse to pass through the thick- 
ened heart svall; consequently the QRS inierx’al Is apt to be prolonged 
^hghtly. nic QRS may normally show notching or low voltage or both 
in lead 3. 


The T-\\’ave 

Tlie T-wavc represents the retreat of negativity from the ventricular 
muscle. Normally it is upright and measures between 0.15 and 0.5 millivolt, 
and should not exceed 0.25 second in duration. Significant and impott.int 
changes in the T-wavc will be described later in relation to a number of 
cardiac conditions. The T-wavc in lead 3 may be normally fiat or in- 
\crted, and occasionally, under some circumstances, the 'I'-wavcs in leads 
3 and 3 may shosv a similar alteration in normal indisiduaU. Such clianccs 
in Tj are usually indicative of cardiac damace. The T-wa\c amplitude 
may be high in children, following exercise, in thj rotoslcosis, or for no 
apparent reason. In older patients the T-wavc amplitude fends to de- 
crease. 



STUDY OF ELECTROCARDIOGRAPHY 


£91 


The Q'T Interval 

The Q-T interval is measured from the beginning of the QRS complex 
to the end of the T~wave and represents ventricular systole. It varies with 
the cardiac rate, showing increase with slow cardiac rates and decrease 
\yith a rapid rate. While there is still much to be learned about the im- 
portance of this measurement, it should always be studied carefully, espe- 
cially in patients who have evidence of myocardial infections or chemical 
iinbalance. 

Tiic RS-T Interval 

The RS-T interval is the measured distance between the last QRS de- 
flection and the upstroke of the T-wave. It is important to note whether 
this segment is raised above or depressed below the base line. Distances 
e-tceeding 0.1 millivolt in either direction are abnormal. The average dura- 
tion of the RS-T interval is from 0.24 to 0.28 second. 

Alterations in the Waves oi the Electrocardiogram and 
Their Sicnhtcancc 
P-WAVE changcs 

When the P-wave is notched, inverted, or higher than 2.5 mm., it may 
be said to be abnormal. In mitral and pulmonary stenosis, structural al- 
terations arc observed in the auricular musculature, and these may be 
reflected in the P-wave of the electrocardiogram. Notching and Increase 
In the duration of the P-wavc beyond 0.1 second are common changes in 
mitral disease. Care must be used, however, in interpreting slight altera- 
tions. If the notching of the P-wave is slight and occurs in leads 2 and 3, 
the finding should not be stressed. If the notching is marked and occurs 
in lead 1, it is significant. A normal, upright P-wave appears in the 
electrocardiogram w’hcn the impulse ori^nates in the sinus node. Should 
the impulse for cardiac Contraction arise in any area outside the sinus 
node or pacemaker, we may expect to find an inversion or alteration in 
size and shape of the P-tvave, The P-waves of auricular premature con- 
tractions, for this reason, are often quite different from the P-waves of 
the rest of the tracing. The aheration in form of the P-ivave is usually 
proportional to the distance of the ectopic focus from the pacemaker 
(Fig. 179 G). When a part of the P-wave appears above the base line 
and a part below' this level, it is said to be diphasic (Fig. 179 E). Diphasic 
or inverted P-waves also occur in paroxysmal tachycardias of auricular 
origin. Here the abnormal focus of impulse formation, instead of initiating 
a single contraction, for a time becomes the pacemaker and sends out im- 
pulses at a rate usually exceeding 160 per minute. Other parts of the 
conduction system may become more excitable and initiate impulses for 
cardiac contraction. In such a case the impulse may spread backward 
(retrogression) and produce auricular contraction. This may occur before, 
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during or after the ventricular contraaion, depending on the site of 
formation of the new impulse. If auricular contraction follows that of 
the ventricle, the P-wavc will appear following the QRS instead of in 
the usual location, and it will usually show inversion. As we will sec 
later, there are no P-waves whcti auricular fibrillation is present. Oc- 
casionally the sinus node may fail to generate an impulse or the auricles 
do not respond to the sinus impulse for the space of one or more cardiac 
cycles; this is known as sinus aricst. The P-svave and consequently all the 
other waves of the cycle are absent (Fig. 180 A and B). 

ABNORMAl. P-R tSTERVAl, 

Prolongation of the P-R interval over OJO second is distinctly abnormal 
and points to auriculo-ventricular block (Fig. 181). It may accompany 




Fic 179. Ahnormaliewi of th« PAVa\e. A: nornulj B: flaii C: pointed ( D: xridenedi 
F. notched and mdenedj F: inverted, G: a change 5* »cen from upright to inverted 
caused by shift in aite of impulse formation. 

diphtheritic carditis and is one of the most valuable signs in the presence 
of acute myocarditis. Over 25 per cent of patients show prolongation of 
the P-R interval during active stages of a rheumatic infection. In many 
of these cases an ovcraciivity of the vagus may be a contributing factor. 
Increase in the P-R interval may be caused by defective conduction fol- 
lowing interference with the blood supply to the bundle of His. Conse- 
quently arteriosclerotic (rarely syphilitic) heart disease may produce this 
alteration. 

CHANCES IN THE QRS COilPtEX 

It is important to remember that an impulse for cardiac contraction 
arising anywhere above the bundle will result in the normal spre.id of the 
excitation wave and produce a QRS wimplex of normal configuratlfiti. 
Occasionally the distribution will be abnormal and a slight difference in 
the QRS complex results; these beats arc called aberrant. 

IVTien we examine the QRS complc:q the following points must be noted*. 
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the direction of the major dcfieclion (particularly in leads I and 3), the 
duration, the configuration and the height. Notching in lead 3 alone 
cannot be considered as an abnormal finding. However, notching in leads 
1 and 2 (particularly the M- and \V-shaped complexes) must be con- 
sidered as evidence of myocardial disease. A slight notching seen near 
the base line is not as important as that observ'cd at the top of the R-\vave 
(Fig. 182). All low voltage QRS groups occasionally show* notching in 
the absence of myocardial damage. Alartcd notching of the QRS is seen in 
premature beats and in bundle-branch block. These departures from the 




FjC !83. Variatlorts in configuraiton of the QRS group. A: nortnalj B: diphaiJc, 
C low ^olfage 5 D notcheJ (“»”-shj{«rcJ compkx) { Er diphasic and ilurreJj F: 
shaded wilh deep S-wasei C. ^li^htl; widened, notched and Jon volta^ej H: slurred 
wuh deep S-wa\c, I widened and notched (bundle-branch block) i J: dvcp Q-wasc in 
lead 3i K high voluge, L respiratory sanations in QRS amplitude in lead 3. 

normal will be considered in detail later. Low v'oltage of the^QRS some- 
times occurs in patients with extensive edema, hypothyroidism, constric- 
tive pericarditis, and myocardial weakness. The latter is the explanation 
of the low-voltage electrocardiogram that oltcn follows occlusion of the 
coronarj* arteries. Low voltage QRS may be present occasionally m the 
absence of heart disease. Consequently a low -voltage electrocardiogram 
caii be interpreted correctly only in the light of the clinical findings. 

The duration of the QRS group should not be more than 0.1 second; 
when it exceeds this, myocardial disease should be suspected unless one of 
the usual types of bundle-branch block is present. Normally the QRS is 
tallest in lead 2; consequently increased amplitude in this lead as a single 
finding has no significance. The direction of the QRS groups in leads 1 and 
3 is important in determining the axis deviation (page 597). 
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CHANCES IN THE RS-T INTERVAL 

Changes in this area between the end of the QRS and the beginning of 
the T-wave have considerable clinical significance. Elevation or depression 
of this segment in relation to the base line should always be carefully 
noted. Digitalis may cause a marked alteration in this area. Characteristic 
deformities also occur in the presence of coronary occlusion. Both will be 
considered in detail later. 

CHANCES IN THE Q-T INTERVAL 

Tlie distance between the first part of the QRS and the end of the 
T-wave can be said to correspond approximately to ventricular systole 



FiC. 183. Prolongation of the Q.T Intervals in hypocalcemia. 

and is lengthened in hypocalcemia (Fig. 183) and after emergence from 
diabetic coma. 


CHANCES IN THE Q-WAVC 

Recently a deep Q-wave in lead 3, particularly when accompanied 
by a (3-wave in lead 2 and an inversion of Tj, has been shown to be a 



Fic. 184. Deep Q-wavc in lead 3. In thb instance it accompanied pregnancy and dis- 
appeared after delivery. 

significant electrocardiographic finding. It often follows a posterior coro- 
nary occlusion. On the other hand, a deep Q 3 may accompany preg- 
nancy (because of the high diaphragm) and disappear following delivery 
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(Fig. 184). Here again correct interpretation of the electrocardiogram de- 
pends on a kno^Yledge of the clinical findings. If the history and physical 
examination are negative, too much significance should not be attached 
to the isolated finding of a deep Q-wavc in lead 3. However, it always 
warrants a further study of the patient (see Figs. 237, 243, 247). 

T-WAVE CHANCES 

Inversion of the T-wave, particularly in lead 1, is significant. The shape 
of the T-wave and type of deformity in each instance are the important 



Fic 185. Variations in the T-nate. A: normal} B: large amplitude, C' diphaslc] D 
flafj £• interred, F deeply intened (coronar) i>T« with deep Q,). 

factor. For example, it w’ill be readily seen that the type of the T-wave 
inversion differs in Fig. 185 E and F from that observed in Fig. 230. In 
the change of the T-tvave from its normal upright position to inversion, 
a stage in the development is flattening. Consequently flattening of the 
T-wave is an important observation, particularly when it occurs in lead 
1 . How ever, in some hearts, panicularly of the long ptotic or drop type, 
too much significance should not be attached to this change- If the T-wave 
in lead I is low with upright and normal T- and T 3 in a person of this 
build, it should be considered normal. This again demonstrates that the 
decision regarding the exact meaning of an electrocardiographic alteration 
can be made only when the result of a complete examination of the patient 
is known. This is particularly true in cases on inversion of the T-wave in 
lead 3. It has been said that a slight degree of inversion of Tg is normal 
Deep inversion, however, should arouse suspicion, since this abnormality 
may follow a posterior coronary’ occlusion (Fig. 185 F).-This electro- 
cardiographic finding, particularly if accompanied by a deep Q 3 and 
inrerted Ts, should dlrea attention to the past history- of these patients 
and Inquiry’ should be made concerning the presence of chest pain, slight 
or severe in degree, at some previous time. 
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the electrical axis aso its deviation 
Change in the electrical axis of the electrocardiogram is important. The 
axis may deviate to the right or to the left. Although a complete study of 
axis deviation may prove complex even to the initiated, the main princi- 
ples should be readily grasped. Let us suppose that the solid arrow A-B 
in Fig. 186 A represents the value and direction of the various action 
currents generated in the heart as it contracts. If lines are drawn per- 
pendicular to the three sides of an equilateral triangle, CED (representing 
the three leads of the electrocardiogram), the values of aibj, ajbj, and 
ajbs, will represent the values of the QRS in each lead (Fig. 186 B). It 



Fic. ISfi. A. Einthoven’s triangle. See text for explanation. 

will be readily seen that if the heart changes position in the chest and 
rotates to the right and assumes the position of the dotted arrow in the 
diagram, the value of aibi will decrease. When the arrow representing the 
action curve is exactly perpendicular to the base of the triangle, the QRS 
voltage will be zero. Should the rotation of the heart take place atil! 
further to the right, the tip of the arrow will move toward the side CD and 
the current, represented by the projections of the new position of the 
heart, will flow in the opposite direction — and the QRS in lead I will now 
be inverted instead of upright. Right axis deviation is then said to be 
present (Fig. 187 A). A similar rotation of the heart to the left will bring 
the arrow A-B perpendicular to the side DE. In this position the value 
of the QRS in lead 3 will be zero. Should the displacement be more 
marked and the point of the arrow move farther to the left, the direction 
of the current as plotted on the side DE will be reversed. Left axis devia- 
tion will then be present (Fig. 187 B). 

Rule. Left axis deviation is present when the major deflection 
is upward in lead 1 and downward in lead 3. Right axis devla- 
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tion is present when the major deflection of the QRS is down- 
ward in lead 1 and upward in lead 3. When the QRS complexes 



Fig. IS6. B. lllu<trates diagrainmaticallf the effect of a transverse position of flic 
heart on the sire and direction of the main deflections of the electrocardiogram. An 
Einthoxen (equilateral) triangle is drawn about the heart. The arrow represents both 
the electrical and anatomical axes of the heart. The sire and direction of the R-wave 
in each lead is obtained by vertical projection of the ends of the arrow on that lead. 
(From Master, A M. The Electrocardiogram and X-Raj Configuration of the Heart, 
Courtesj Lea and Febiger Co., Ph'tla ) 

are upright in leads 1 and 3, no axis deviation is present. With 
no axis deviation QRS_« is higher than either QRSj or QRSg. 

With either right or left axis deviation, it is lower. 
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Axis deviaUon is generally interpreted as meaning preponderance of 
the right or left side of the heart. Consequently in clinical conditions af- 
fecting the left side of the heart, such as hypertension, aortic regurgitation 



Fic. 188. Normal electrocardiograms showing variations at different age periods. 


or aortic stenosis, left axis deviation is commonly encountered. Similarly, 
in mitral stenosis with enlargement of the right ventricle, some degree of 
right axis deviation may be expected in the electrocardiogram. It can also 
be seen that if extreme iiypERTROpiiy or the heart is present af- 
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FECnSC THE TWO SIDES EQUALLY WITH THE INITIAL RATIO UNDISTURBED, 
THE ELECTRICAL FORCES WILL BALANCE AND NO AXIS DEVIATION WILL RESULT. 

Outside influences changing the position of the heart in the thorax may 
produce axis deviation. A high diaphragm resulting from pregnane)’ or ab- 
dominal tumor or a large pleural effusion in the right chest may rotate the 
heart to the left and produce a left axis deviation. Occasionally as the rela- 
tionship between the mass of the left ventricle and the right ventncle 
changes in normal hearts, an axis deviation may result. For example, at 
birth and for the first few weeks of life, the mass of the right ventricle ex- 



Fia 189. The electrocardiogram ia dextroordb. Note inversion of all wa\e* jn lead I. 


ceeds that of the left, and right axis deviation is seen (Fig. 188), In the 
older age groups, the relationship is in favor of the left ventricle, conse- 
quently left axis deviation may appear as a normal finding. 

If we view the heart under the fluoroscope, we nill note that in some 
cases there is a marked change in its position following deep inspiration 
This amount of alteration in cardiac position can cause a shift in die 
electrical axis of sufficient degree to be recorded in the electrocardio- 
gram (see Fig 182 L). If the respirator)* excursion is slight or if the heart 
rests lightly on the diaphragm as it docs in plotlc individuals, the change 
in cardiac position will be scarcely noticeable and there uill be no altera- 
tion in the tracing. 

Congenital dextrocardia presents a characteristic electrocardiographic 
picture (Fig. 189). All the waves in lead 1 are inverted. This is what wc 
would expea since the heart in these patients is opposite in its relationship 
to the leads. A similar clcarocardiographic pirture results if the lead 
cords to the patient’s arms are reversed by a careless technician. 
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READING THE ELECTROCARDIOGRAM 

Before a detailed interpretation of the electrocardiogram is attempted, 
a resume of all the clinical data available at the time of the examination 
should be in the hands of the physician giving the report. If this rule is 
followed in every case, many errors in the clinical application of electro- 
cardiography will be avoided. A suitable form covering all essential details 
is shown in Table XXIV. Before the tracing is mounted for study, make 
certain that the standardization is correct, i.e., a string deflection of 1 cm. 
follows the introduction of one millivolt potential difference (see Fig. 165 
C and D). Suitable seven-inch strips should then be selected from each 
lead for mounting, either in the elaborate (and more expensive) forms 
issued by the instrument companies or on a sheet of ordinary paper the 
size of the ward chart. 


Table XXIV 
HOSPITAL OF 

THE WOMAN’S MEDICAL COLLEGE OF PENNSYLVANIA 
DEPARTMENT OF CARDIOLOGY 
REQUEST FOR: 1— EtEcruocAROioojuiM 

2— Orthooiaoram Cheek examination 

S — CuKicAL OnmoN desired 

(Note: Requests for electrocardiograms should be made in all cases where the clinical condi. 
tion warrants and should be signed for by the chief of the service). 

NAME: Ward, Oot-Paiicnt, Semi-Pnvare, Prjy.ite 

Ages (Please check status) 

Date: Service ofi 

Blood Pressure: Height; Weight; 

resume of the CLINICAL FINDINGS: (Indude your impression of the etiology, 

heart size, and rhythm). 


CLINICAL DIAGNOSIS: 

Has PATiEtrr Recently Received Digitalis, Morphine or QumiDtNE? Ir so, How 
Long and in Ss'hat Quantities? 

ADDITIONAL IXBORATORY’ DATA: (Indgdc here urinalysis, blood count, blood chem- 
istry, and serology). 

.M.D 

Note: It is most important that above form be comdetely filled out in order that oropet 
inteipretation of laboratory data can be made. With frequent requests (serial studies) only 
details of progress and additional laboratory studies need be furnished. 

In order that all the features of the electrocardiogram may be included 
in the description, it is well for the beginner to adopt a definite method of 
procedure and follow it in all subsequent studies. Important items are then 
not likely to be overlooked. First note the rate of the heart. This may be 
determined by placing a six-inch ruler (usually equivalent to 30 of the 
fifth of a second divisions) beneath the strip of film, and counting the 
number of auricular and ventricular cycles included in this measurement. 
In Fig. 190 the rate is 80, normal sinus rhythm is present and each auricular 
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wave (P) is followed by a ventricular complex (QRS). The rhythm is 
carefully studied by noting the presence of P-wavcs, their position in the 
cycle and the distance between them. With a pair of architect’s dividers, 
span the distance between the peaks of the QRS complexes. In Fig. 190 
it will be seen that they are equidistant. The rhythm, therefore, is regular, 
and the P-waves show that it is of sinus-node origin. Nett note the size, 
shape and duration of the P-wave in each lead. In Fig. 190, Pj is widened, 
measuring 0.12 second. In lead 2 the P-waves are peaked, while in lead 
3 they appear to be diphasic. The P-R intervals (measuring from the 



Fio. 190. Electrocardiogram of a woman of 34, admitted to the hospital because of 
iticreajing djsprtea, edema and heinopi)Si5. She gaae a hisiorj* of two attacks of rheu- 
matic fever m childhood. Examination showed cardiac enlargement, presjstolic and 
diasiolic apical murmurs and an aecentoated pulmonic second sound. Tablets of the 
whole leaf of digitalis 0.1 Cm. (gr. t^) had been given after meals for three days 
prior to admisston. See text for reading. 

beginning of the P-wave to the first deflection of the QRS) are 0.20 
second in duration in lead 2. There is present a deep S-wave in lead I. 
The QRS in lead 2 has an R-wave and a small S-wavc and Is diphasic. 
The T-wave in lead 1 is upright and normal. In lead 2 there is a depres- 
sion of the S-T interval. The same is present to a more marked extent in 
lead 3. Right axis deviation is seen (inverted QRS in lead 1 and upright 
in lead 3). . • t • 

Summary. Prominent and widened P or auricular waves, right axis 
deviation and depression of the S-T intervals in leads 2 and J. ^ ^ 

Clinical Conclusions. The P-wavc changes and the right axis deviation 
support the diagnosis of mitral stenosis and suggest the presence of hyper- 
trophy and disease of the auricular muscle and right-sided cardiac cn- 
largement. The depressed S-T intervals in leads 2 and 3 show beginning 
digitalis action. 
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SINUS MECHANISMS 

If impulses arise from tlic sinus node at a rate of 60 to 100 per minute, 
the P-waves will have a normal shape, and the cycles in the electrocardio- 
gram will be equally spaced. This is spoken of as normal sinus rhythm. 



FlC. 192. Sinus bradjearda ^8) Note that the intervals between the T-wate 

and the following P-wavc are prolonged. 


tejwal between dte end of the T-\vave and the next P-wave is shortened. 
In lead 2 this T-P interval is so decreased that the P-wave arises from 
the downstroke of the preceding T-wave. 
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When the rate of impulse production w less than 60 per minute, sinus 
bradjxardia is present. In Fig. 192 the cardiac rate is 58. All the waves 
of the elearocardiogram appear to be normal, but the distance between 
the end of the T-wave and the next P-wave (ventricular diastole) is pro- 
longed. Note the low voltage and notching of QRS in lead 3. Titts is ^ 0 T 

AN ABNORMAL FINDING WHEN IT OCCURS IX LEAD 3 ALONE. No abnormalities 

could be detected in the cardiovascular system of this patient. TIjc tracing 
was taken during convalescence from influenza. 



Although the initiation and transmission of the cardiac impulses do 
not depend upon the nen’ous system, the activity of the heart h con- 
trolled by extrinsic nerves. TIic vagus and sympathetic (Fig. 193) arc 
regulators of cardiac action, increasing and decreasing cardiac rate ac- 
cording to the bodily needs of the moment. The vagus sends fibers to the 
auricle and slows the heart through its influence on the sinus node and 
auricular muscle. In youthful subjects who have normal hearts, there 
may be noted a slowing down and a speeding up of cardiac rate during 
inspiration and expiration. Inspiration speeds the rate while expiration 
slows the rate. This irregularity is known as juvenile arrhythmia, sinus 
arrhythmia or vagal arrhythmia, and is caused by alterations In the vagal 
(one. In some instances where the respirator)- relationship is absent, the 
arrhythmia may be caused by digitalis. Figure 19^ shows a marked sinus 
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arrhythmia. Note that the individual waves of the electrocardiogram bear 
the same relationship to one another in all leads. However, the space be- 
tween the T-waves and the next P-wavcs (T-P interval) varies with each 
beat. The remaining features of this record arc normal. 

Very rarely the sinus node may fail to generate an impulse for contrac- 
tion (see Fig. 180 A). 7’he result is a “dead string,” and one beat of the 
heart is entirely blotted out. The pause here is usually equal to two cardiac 
cycles. Administration of atropine blocks the terminal branches of the 
vagus and tends to abolish the arrhythmia. Figure 180 A is the tracing 
of a healthy young athlete who came to the hospital for study because 
the school physician detected “dropped beats” on auscultation. Sinus arrest 



Fic. 194 . SInu* arrhythmia. A slowing occurs during expiration and a quickening 
during inspiration. 


or standstill of the entire heart for one or uvo beats is caused by either 
failure of the sinus node to initiate the contraction impulse or the block 
of this impulse before it reaches the auricular muscle. Its presence may be 
suspected clinically when a dropped beat is noted by auscultation. However, 
its true character can be recognized only when an electrocardiographic 
examination is made. Vagal arrhythmias of this type are not unusual in 
well trained athletes. 

In Fig, 180 B the same condition is seen. Here, however, it accompanies 
a deeply inverted T-wave in lead I. This patient had cardiac enlargement 
of the hypertensive type and a history of two episodes of prolonged chest 
pain following coronary occlusions. In this case the sinus arrest was un- 
doubtedly caused by a deficiency of the blood supply to the myocardial 
area containing the pacemaker. 

Very rarely two beats may be omitted. The tracing shown in Fig. 180 
C was taken the day after an attack of chest pain lasting an hour in a man 
of SO who had a previous history of hypertension. The patient was sent to 
the hospital as a case of posterior coronary occlusion inasmuch as the 
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sudden fall in the pulse rate closely following the attacks suggested com- 
plete heart block. Since the blood supply to the bundle arises from the 
posterior coronary arter)’, an insolvement at this site was suspected. How- 
ever, only a very slight increase in the P-R intervals was noted. The sinus 
arrest disappeared in a few days, and the patient made an uneventful 
recovery. 

In Fig. 195 an interesting variation will be noted. After the third 
auricular beat, a block of the impulse for contraction occurs at the sinus 
node. In this instance the long pause is not interrupted by the occurrence 
of a P-wavc. A slightly abnormal ventricular complex first appears. This 
shows an important cardiac protective mechanism. When the impulse for 
contraction failed to arrive at the A-V nodal tissues in a time far e.t- 
ceeding the usual diastolic pause, the A-V nodal structures in the emer- 
genej' assumed the role of pacemaker and generated the impulse for con- 
traction. This phenomenon is known as “v entricular escape.’' Note the 
slightly different form of the ventricular complex in this cycle and the 
absence before it of the P-wavc of auricular contraction. Both auricles and 



Fic. I9S. Ventricular escape. Sec tent for explanation. 


ventricles in this instance contracted together. Consequently the P-wavc is 
buried in the QRS. The next Impulse for contraction comes from the usual 
site in the sinus node as is shown by the reappearance of the normal 
P-wave. While ventricular escape is of no clinical importance, it demon- 
strates the fine adjustment of the cardiac mechanism in the event of fail- 
ure of the usual impulse for contraction. It is likewise another example of 
the value of the electrocardiograph in explaining the cause of an abnor- 
mality of cardiac rhythm. 

\’agal action may also cause a shift in the pacemaker or site of impulse 
formation in the sinus node, or it may cause the pacemaker to move down 
to the A-V node for the space of a few beats. A close study of Fig. 196 
reveals, in addition to the bradycardia, a variation in the duration of the 
P-R intervals. At times the P-vvave Is buried in the QRS (first beat of 
lead 1) or it may be seen budding from the upriglit limb of the QRS 
(second beat in lead 2 ). Here the pacemaker is shifting or wandering 
back and forth between its usual site and the A-V node. There is litti-e 
OR NO CHANCE IN THE FORM OF THE QRS CROUPS WHEN THE IMPULSE FOR 
CONTRACTION ARISES ABOVE THE A-V NODE. Wandering pacemaker is again 
one of the finer points In clcctrocardit^raphic diagnosis and usually has 
no clinical significance. 

When the site of origin of the impulse shifts to the nodal tissues and 
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remains there, A-V nodal rhythm is said to be present. Figure 197 shows 
this mechanism. Note the absence of P-wavcs, the regular rhythm and the 
slow ventricular rate.-*'* The P-rraves are buried in the QRS groups. This 



graphic finding. The Heart Station called the ward to stop the digitalis, 
since nodal rhythm often appears as a sign of beginning toxic action of 
this drug (page 8). 
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PREMATURE CONTRACTIONS 
(E^irasysiolcs) 

The ability to generate impulses for contraction is not a property pos- 
sessed by the conduction system alone. Any part of the heart structure may 
independently initiate these impulses, and the electrocardiogram will show 
the presence of an Isolated beat unrelated to the existing rh)lhm. Since 
these beats arise from an abnormal focus, the>' are spohen of as eaopic. 
They arise before the next beat is due and consequently arc also referred 
to as premature. {The older textbooks called them ‘'extrasystolcs*’). Tliesc 
premature beats generally possess characteristic features that permit us 



Fic. 19S. Premscurc auricular contractions. In Irajt 2 and 3 the regular rhjihin » 
inienuptcJ at the wtes marked “i” by premature beats from an abnormal auricular 
focus. The P-nares are smaller and the P-R Inlenals are shorter. The site of origin 
of the beats js therefore Ion down in the auricle near the A-V node. 

to place the abnormal focus for impulse formation in the auricle, the A-V 
node, the bundle of His or the ventricles. 

If the premature contraaion interrupts regular cardiac rhjthm, it Is 
usually follcrwcd by a long pause known as the compensatory pause. Tltc 
first impulse arising from the sinus node following the premature beat is 
unable to initiate a contraction because of the rcCractor>’ state of the 
heart muscle. Consequently the whole heart pauses until the next impubc 
arrives from the S-A node. Tlic unusually \igorous contraction that occurs 
after the premature beat is often felt and interpreted by the patient a* 
“skipping,” “a turn-over,” or a “pounding” of the heart. 

Occasionally a premature beat may occur between two normal beats 
and not interrupt the dominant rhjihm. These arc rare and arc known as 
interpolated beats (sec Fig. 201 A). They are the only true extrasystoles 




STUDY OF ELECTROCARDIOGRAPHY 


609 


In the electrocardiogram the shapes of the premature beats arising in 
the same lead from identical foci are similar. In the same lead differences 
in shape of two premature contractions from the ventricle point to two 
different foci. 

Premature Auricular Contractions 
Auricular premature contractions occur before the normal beat is due 
and are characterized by alteration in tJie P-waves. If the impulse arises 
in an auricular area outside the S-A node, the P-wave shows a difference 



Fig. 199. Nodal and ventricular premature contractions. The premature beats are 
marked. 

in its shape. In lead 2 of Pjg. 198 the third beat has a P-wave of dif- 
ferent shape, since its point of origin is low down in the auricular mus- 
culature near the A-V node. Inasmuch as the distance to the nodal tissue 
is now shorter, the P-R interval is decreased. In G of Fig. 179 two 
premature beats of auricular origin are seen to occur together. Their 
abnormal site of origin is indicated by the inversion of the P-wave in 
each instance. The QRS complexes of the auricular premature beats are 
similar to the others in the lead, since the impulse descends to the ven- 
tricles along the normal conduction pathways. Occasionally, however, the 
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ventricular beat may be slightly different in contour uhen the period of 
rest has been insufHdent. In some instances auricular premature beats may 
bring to light an early conduction defect. For example, the P-R inien'al 
follomng a premature beat may be unduly prolonged and exceed the P-R 
interval of the normal beats; in this case we assume that some pathologic 
process is responsible for the tissue changes contributing to this delayed 
conduction. 




Fic. 200. Premature ventricular contraaions from fori in both ventriclc«. 


If the focus for the premature beat is in the A-V node, the auricles and 
ventricles often contract together because of the spread of the impulse 
in both directions (Fig. 199, lead I, beat 3). In this event the P-«ate may 
be buried in the QRS, although in some instances it may follow the ven- 
tricular compIe.x. Occasionally the impulse reaches the auricle first, and 
the auricular contraaion precedes the ventricular. In this instance, how- 
ever, the P-R intcrv-al will be much shorter than that observed in norma! 
beats. If the site of origin of the premature beat is terj’ low in the A-V 
nodal tissue, the configuration of the QRS groups that follow may be 
slightly aberrant (Fig. 199, lead 2 , beat 2. Sec also Fig, 195, beat 3). 
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Where auricvilar contraction follows an impulse traveling in a reverse di- 
rection along the specialized tissues, we speak of this phenomenon as “retro- 
grade conduction.” 

PREJtATUBE VcNTRrCULAR Co.VTRACTIONS 
Premature ventricular contractions occur most frequently and are the 
usual cause of “skipped beats.” They are readily recognized in the elec- 
trocardiogram (Figs. 199, 200, 201). An impulse arising in the muscle of 
either ventricle causes premature contraction of both ventricles, but the 
chambers do not contract together, since it takes longer for the impulse 
to traverse nonspecialized muscular tissue. For this reason the ventneu- 


B 



Fio, 201. Premature ventricular contractiorw. A single or S^olateil, B. in pairs. The 
same irritable focus sends in two tmpulscs for contraction, C‘ premature beat following 
each normal beat. 


lar complexes of the premature beats arc wider than normal beats. The 
Irregular spread of the impulse often causes notching, and the complexes 
are not preceded by P-waves. The rhythmic production of stimuli by the 
S-A node is unaffected. After the ventricles respond to the premature beat, 
they are in a refractory state when the next impulse arrives from the pace- 
maker. Consequently there is a pause until the succeeding impulse re- 
establishes normal rhythm. 

Definite localization at the present umc is uot possible. Ventricular pre- 
mature beat^may occur as single beats (Fig. 201 A); less often they 
appear in pairs (Fig. 201 B). Occasionally they may follow each normal 
beat (Fig. 201 C), particularly when they appear as a manifestation of 
the toxic action of digitalis. It is usually stated that showers of premature 
beats from a variety of foci m aundes or ventricles or both are more apt 
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to occur in the presence of cardiac damage. However, I have seen manj 
exceptions to this rule. 

THE PAROXYSMAL TACHYCARDIAS 

Premature beats from any site may occur in short runs because of the 
fact that the ectopic focus lakes complete command of the cardiac rhythm 





Fig. 202. A short paroxysm of ventricular tachycardia. The onset and offset are seen 
Similar paroxysms in this patient terminated in paroxysms of ventricular fibrillation. For 
this reason this irregularity is referred to as the prefibrillaiy type of ventricular tachy* 


and sends in a succession of stimuli (Fig. 202). We may refer to this 
event as either a series of premature ventricular contractions or a short 
run of tachycardia. If the focus is in the auricle, we speak of the condi- 
tion as paroxysmal auricular tachycardia (Fig. 203). Similar paroxysms 
may have their origin in an A-V nodal focus (A-V nodal paroxysmal tachy- 
cardia) (Fig. 20-f). 



Fic. 203. Paroxysmal aoricular tachycardia. 


Clinically these paroxj'sms are characterized by the abruptness of their 
onset and offset and occur in patients who have no other sign of a cardiac 
abnormality as well as in those who present definite evidence of heart dis- 
ease. In most instances it is remarkable how well the heart muscle stands the 
strain of these abnormal seizures. The complete absence of any of the usual 
signs of failure speaks well for the functional integrity of the myocardium in 
such cases. Of course, in older people w'ho have degencrativ’c changes, the 
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sudden onset of a paroxysm of tachycardia may be followed quicUy by 
evidences of cardiac failure or acute pulmonary edema. The situation is 
then a medical emergency. 

In Fig. 205 A v.c see three leads of a paroxysm of auricular tachycardia. 
In B of this figure a tracing of lead 2 was taken uhile pressure was made 
over the right carotid sinus. There is prompt return of sinus rhythm at 
the point marked “X.” Figure 206 shows a similar paroxysm in another 
patient, also slopped by carotid sinus pressure. 

Paroxysmal ventricular tachycardia (Fig. 207) is a much more serious 
irregularity and occurs in the presence of organic heart disease. The rate 



FiC. 206 Three leads of an electrocardiogram showing the onset ami offset of a 
paroxjsm of auricular tachjcardia. The onset followed the second best in lead I. Note 
the insersion of the P-watc in this lead indicating abnormal auricular focus. The 
paioxasni ^^as terminated at point niatVev! "x” by carotid sinus pressure. 

IS usually slower than that of auricular or nodal tachycardias and varies 
from 130 to 170 beats per minute. The tracing has the appearance of a 
serves of prerwatu.re veotciculac cowtractloos. ThU U wat unusual, since 
a paroxysm of ventricular tachyxardia arises from an ectopic focus in 
the ventricular muscle. The QRS groups in these paroxysms arc widened 
and usually notched. 

Paroxysmal ventricular tachycardia is often irregular, while the other 
varieties are perfectly regular. The two main causes of paroxysmal ven- 
tricular tachycardia are myocardial infarction and the administration of 
excessive doses of digitalis to a patient who has a badly damaged myo- 
cardium. 

The prefibrillary type of ventricular tachycardia is a dangerous as well 
as an imperfectly understood mechanism (see Fig. 214 A). It is dangerous 
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because of the frequency with which it terminates in ventricular fibrilla- 
tion. Some observers believe that this arrhythmia is caused by a circus 
movement in the ventricle similar to the circus movement described by 
Lewis as occurring in the auricles. They refer to it, therefore, as ventricular 
flutter. 



Fic. 207. Ventricular paroxysmal tachycardia. The on«ct followed an attack of acute 
coronary occlusion. It was abolished by qumidme. 

In ventricular fibrillation the appearance of the tracing is characteristic 
(Fig. 208). The waves show a disorderly arr.ingemcnt and vary in size, 
shape and duration from cycle to cycle. There are only about 17 instances 
in the literature of recovery from ventricular fibrillation that are sup- 
ported by electrocardiographic evidence. Ventricular fibrillation, no doubt, 



Fic. 208. Ventricular fibrillation. Note irregular, coarse type of curve that vanes 
from beat to K*at This tracing «□» obtained during an Adams-Stokes seizure in a 
patient suffering from hypertensive cardiovascular disease cotnplicafcd by complete 
heart block. 

occurs more often than it is recorded. I have seen two cases, both of 
which were associated with varying degrees of A-V heart block (see 
Chapter 12). 

HEART BLOCK 

The pathway followed by the excitation wave from the auricle to the 
ventricular muscle has already been described. Disease processes affecting 
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the bundle of His may delay the passage of this impulse, or if more exten- 
sive, may block it altogether. Tire (unction of conduction in the bundle 
may likewise be depressed by an ovcractivc vagus but rarely to the stage 
of complete heart block. When myocardial invasion lakes place, panicii- 



Fic. 209. Incomplete heart block. Dropped beau occur ac rites marked *'x.” Note 
gradual increase in conduction time until beat is dropped (Wcnckelnch phenomenon). 


larly of the diphtheritic type, the first hint of mischief may be indicated by 
a prolongation of the P-R interval beyond the normal limit of 0.20 second 
(see Fig. 181). If the lesion progresses, the bundle may show an increas- 
ing inability lo conduct impulses. In this event the P-R intervals gradually 
lengthen until a stage is reached where there is a total failure of the 



Fic. 210. Heart block. In this record v\rry second licat is dropped. 


impulse to traverse the bundle (Fig. 209). A beat will then be dropped 
out. With this short rest, the bundle may be able to conduct the next im- 
pulse, and a shorter P-R interval appears. The same process is then re- 
peated until another beat is dropped. This gradual increase in the duration 
of the P-R interval that, ends vn the t(Aal (allure of the bundle to conduct 
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an impulse is known as the Wenckebach phenomenon. The dropped beat 
is characterized clinically by an interruption of the pulse at the wrist and 
prccordial silence. The latter distinguishes between the pause of heart 
block and the pause following premature beats. The extra sound produced 
by the premature beat may be readily ausculted. The first stage of heart 
block eludes detection, however, and the electrocardiogram must be de- 
pended upon to make the diagnosis. 



Fig. 211. Complete heart block. Auricular rate 76. Ventricular rate: J8 The sinus 
node continues to control auricular activity but the ventricles beat in response to a 
pacemaker that initiates impulses for contraction at a slower rate, below the site of the 
lesion. 

With progress in the lesion, the blocked impulses may occur after each 
second beat (Fig. 210). This is known as two to one heart block. The 
ventricular rate is exactly half the auricular rate. Complete dissociation 
or complete heart block between auricles and ventricles next occurs (Fig. 
211), and in order to survive, the ventricles must establish a new center 
for impulse production below the level of the lesion. This is exactly what 
happens, the new center generally forming in the auriculoventricular tis- 
sues above the branching of the bundle. The ventricular beats that are 
produced by stimuli from this site at a rate of 30 to 40 per minute show 
slight differences when compared to normal beats. Often the disease process 
may extend down the conduction system to a lower level, and the new 
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center may arise in one of the bundle branches. The ventricular complexes 
are then widened and resemble those obtained in block of the bundle 
branch. 

Patients with heart block may be subject to Adams-Slokes attacks at 
the time when complete heart block occurs. The electrocardiograph in 
recent years has shed considerable light on the mechanism of cardiac action 
during and following these seizures. Our laboratory has succeeded in 
taking tracings of three patients during Adams-Stokes seizures. Two of 



Fic. 212. The electrocardiogram during Adams-Stokes seiruret. For explanation see text. 


these patients developed attacks in the course of A-V heart block, com- 
plicating hypertensive cardiovascular disease, and the third following 
the onset of complete heart block that accompanied an acute (posterior) 
coronary occlusion. The complete electrocardiographic records of cases 
79 and 80 arc included here with detailed interpretation. 

• Fic. 213 A (Ca** 79) »ho«» persisting complete heart block with auricular rale 
and sentricular rate 44. The QRS complexes are notched and wiilcncd in all leads 
and left axis de\ia;ion is present. Strips similar to B were ob«er\ed to occur iminedi- 
ately prior to an onset of Adams-Siokcs seizure. Here there art nunietnus pitmatute 
beats occurring singlj, and at the end of the strip in pairs. The auricular rate following 
the ectopic beats is more rapid than in the controls, atcraging 107 beats per minute. 
Strip C of Fig. 212 is similar to B ssith the exception of the number of premature acn* 
tricuUr beats seen to occur in succession. Short runs of three are present at the be- 
ginning and end of the strip. 

In Fig. 213 Strips .A, B, and the first half of C represent a coniinuous tracing taken 
during an Adams-Stokes seizure. Strip .\ shows the pttfihrilhr> tj-lx: of sentricular taef-s- 

• Tbis fine print can be omitted bj the reader without dcstrojing the continuity of 
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cardia with a rate of 2t0 per irmute. Some slight irregularities are present in this 
strip) but on the w hole all of the widened complexes conform to the same pattern. In 
strip B, from Xl to X2, there is a change in the configuration of the \entncular com- 
plexes-, they become widened and differ in shape from beat to beat. The last part near 
X2 is quite typical of ventricular fibrillation From the point X2 lo the end of the 
strip B we again note the presence of the prefibrillary type of ventricular tach)cardia 
This arrhythmia continues throughout the first part of strip C. At the middle of C, 
a strip of tracing showing an arrhythmia simibr to A and C is omitted. Thirty seconds 
later the second part of strip C was obtained, this shows a typical attack of ventricular 
fibrillation. Note the presence in this strip of auricular beats. Strip D is continuous 



Fic. 21J. Electrocardiogram recorded during Adains-Stokes seizure. See text for expla- 
nation. 


w-Ith C and shovss emergence from an attack of ventricular fibrillation. The QRS groups 
are widened and slurred, and tliere appear* lo be a I’-wavc before eacJi QRS group 
The width of the QRS complexes decreases toward the end of the strip. The last 
half of strip D taken a minute later shows bizarre configuration of the QRS groups 
with S-T interval depression Ten attacks were recorded showing electrocardiographic 
findings sirnilar to those described above. 

The next attack is shown in strips E to « of Fig. 213 i this is a continuoas record 
and is included to show a different type of emergence. In strip E the QRS complexes 
are markedly aberrant with deep S-T intervab The rate of these complexes gradually 
decreases toward the end of the strip. There is a slight pause toward the middle of the 
strip, and this is followed by an ectopic beat which initiates a period of ventricular 
standstill lasting 16.8 seconds. Auricular beats are seen, at first coming through at 
a very slow rate and then gradually increasing m frequency. A ventricular ectopic 
beat is seen toward the end of the stripi this initiates a return of the ventricular beats 
which occur first at a cycle length of 4.6, and then 4.2, and 2.0 seconds. The rate of the 
ventricular beats gradually increases until at the beginning of strip II the rate ap 
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proacK« SO per minute. The auricular rate in this strip is also rapid, aieraging 125 
per minute. Looking back on the auricular beats in strips E and F, they «il! be seen 
to \ary in shape. This is probably because of the fact that the beats arise from different 
foci in the auricular muscle. 

Fig. 314 shows additional interesting features of some of the shorter parorj'tns that 
were recorded. Strips A and B are continuous. At the start of strip A there are file 
successise sentticulat prematute beats followed by a pause. The next sentricular pre- 
mature beat initiates a short paroxysm of the prefibrillary type of ventricular tachycardia. 
The shape and the amplitude of the ventricular complexes of this paroxysm show a 
gradual change. The last cycles are quite aberrant. Strip B shows complete A-V heart 



Fic. 214. Tracings recorded during shorter seieores in same patient. See text for expla- 


block interrupted by numerous premature beats from various foci. C, D, and E are 
conunuous strips. In the first part of C we note a paroxysm of prefibrillary type of 
ventricular tachvcardia. This ends niih the appearance of an idioventricular rhythm, 
the rate of which is 52 per minute. The idioventricular center, however, apparently 
fails for a period of 8.2 seconds, during which time complete cardiac standstill is 
observed. The auricular beats are likewise absent in this strip. The function of the 
idioventricular center gradually returns, and occasional cycles are seen in strip D. 
These recur with greater frequency until a rate of 45 per minute is reached in strip E 
The ventricular complexes, however, are considerably widened, measuring 0.16 second 
There is complete absence of auricular beats from point V in strip C to point Z in 
strip D. In the beginning of strip E the auricular rate is slois, measuring 40 per 
minute, this gradually increases in frequency until at the end of strip E it approaches 
the rate of 100 per minute. Strips F and G are a continuous tracing. At the beginning 
of stnp F there is a short paroxysm of the prefibnllarv type of ventricular tachycardia, 
terminating in a single ventricular ectopic beat. Following this the idioventnculat 
center continues to be interrupted by the occurrence of numerous ventricular premature 
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beats, some in couples and otbers appearing in pairs. Strip G shows several paroxysms 
of the prefibrilJary srntricular tachycardia with ventricular complexes of different types. 

Fig. 215 A shows a three lead control tracing of the type obtained on the patient 
whose history appears in Case 80. A two to one A-V heart block with auricular rate 
of 80 and ventricular rate of 40 5* present. Note the widening and notching of the 
QRS complexes in leads 2 and 3. In strip B, sinus rhythm is seen with prolongation 



of the P-R intervals to 0.32 second. Strip C shows a two to one heart block with QRS 
complexes notched and widened in all leads. Note the difference betiieen QRSl of this 
strip and QRSl of strip A. Strip D shows a two to one heart block with coupled 
ventricular premature beats from various foci. This tracing preceded the paroxysm of 
prefibrillary type of ventricular tachycardia. 

In Fig 216, A to P IS a continuous tracing, obtained during a typical Adams 
Stokes seizure. Strip A shoivs a prefibrillary type of ventricular tachycardia with 
ventricular rate of JOO per minute. These complexes present a definite regularity in 
rate as well as in form, although in different places in the lead a slight difference in 
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shape is noted. For instance, at point X sufficient irreguUtity exists to constitute a 
short paroxysm of ventricular fibriUation. The first third of strip B is the same as A; 
in the iast isvo-thinU of tliis strip the ventricular po/nplexes are seen to become 
more irregular than in the previous strip. From the end of strip B and including strips 
C, D, E, and F, wc sec a continuous paroxjsm of ventricular fibrillation. Note the 
extreme irreg-ularity in the size, amplitude, and sequence of the ventricular complexes. 
In some places a semblance of regularity may be noted, but this is present for an 
extremely brief period. The total duration of this paroxjsm of ventricular fibrillation 
is +2 seconds. Aoricul.vr beats can be noted in places during the above paroxjim. 
Figure 216 (G to 1) was made a few seconds after the end of the paroxysm and shows 
complete A-V dissociation with auricular rate of 140 and a ventricular rate of 64. 
Note the R-T elevation in the initial cjcles, gradually decreasing toward the end of 
the strip where the R-T segments are practically at the isoelectric line. Here the 
auricular rate and the idioventricular rhythm are much more rapid than in the control 
tracing. This is not infrequently observed immediately* following emergence from s 
paroxysm, the anoxic state acting as a stimulant to the respective centers. Note that 
the last cycle of strip G is aberrant. Strip 11 shows that the grade of heart block 
IS now (no to one, indicating a return to mote normal function across the A-V 
nodal tissues. This is maintained to the end of the strip with a gradual increase in 
the rate of the idioventricular center. Strip I shows a prolongation of the P-R intervals 
to 0.32 second w/ch a one to one response. Occasional ectopic beats are seen. 

The Adams-Stokes seUurc recorded here was the only one that the patient had during 
her two weeks’ stay in the hospital. She was ambulatory on discharge. A follow-up 
letter at the end of fiic months found her in fairly good condition. She reported no 
recurrence of the seizures. 

BUNDLE-BRANCH BLOCK 

Various pathologic processes may cause block of the bundle on either 
side. The appearance of the electrocardiogram obtained under these cir- 



Fic. 217. Bundle-branch block. Note the -widened, notched QRS complexes vsith the 
T-wa\e opposite m direction to the mam complex. This is common type of tracing. It 
results from block of the left bundle-branch. 


cumstances may be understood if we follow the happenings in the heart. 
The ventricle on the side of the intact bundle-branch contracts first. The 
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impulse then travels through nonspedalized muscle tissue to the opposite 
ventricle where a delayed contraction occurs. This is reflected in the ap- 
pearance of the electrocardiogram. The QRS group is widened because 
of the longer time consumed by the impulse in spreading through non- 
specialized tissue of the muscle and notched because of the irregularity of 
this spread. The T-waves are usually opposite in direction to the main 
deflection of the QRS. Increased voltage of the QRS is usually present. 
To determine the site of the lesion, apply the same rule as in axis devia- 



FlC. 218. Right bundle-broach block. An itoUced premature ventricular contraction is 
seen in lead 2. This is uncommon type ol bundle-branch block. 

tion.* For example, in Fig. 217 the QRS groups are upward in lead 1 and 
downward in lead 3. This is complete block of the left bundle-branch 
(common type). In Fig. 218 the QRS groups are down in lead 1 and up 
in lead 3. This is complete block of the right bundle-branch. At limes we 
see the QRS groups widened and directed upward in all three leads. Al- 
though previously referred to as arborization block or block in the Pur- 
kinje network, these tracings arc now regarded as partial block of the 
main bundle branches (Fig. 219). In some cases of this type the bundle- 
branch block may not be complete, and a return to normal conduction may 
be seen every third or fourth beat (Fig. 220). 

•This is still a controtnial question. Some authors do not agree with the slew* 
presented here. 
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When bundle-branch block is seen, we can usually be safe in suspecting 
myocardial damage. There are, however, some exceptions to this rule. 
When a bundle-branch block is associated with a short P-R interN'al 
(Fig. 221), it should not be viewed as a sign of disease. These patients 



Fic. 230. Transient bunrfle-branch btock. 


is present that transmits the impulse in a shorter time than it takes to 
traverse the usual pathway. In some cases a series of sudden attacks of 
paroxysmal tachycardia arising from an auricular focus may severely tax 
the conduction system. Notching of the QRS may be present, and in some 
cases a widening of the QRS may be seen in normal individuals. Here 
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again is an instance where the electrocardiogram must be Interpreted en- 
tirely in the light of the clinical findings. 

A diagrammatic summarj’ ol the more common types of tracings asso- 
ciated with block at various levels in the conduction system is shown in 
Fig. 222 . 



AURICULAR FLUTTER 

The term auricular flutter has been advanced for an uncommon but in- 
teresting derangement of auricular function characterized by the establish- 
ment of an abnormal circulating contraction or flutter vave. Flutter is 
supposedly produced by the continual passage of this wave around the 
auricular musculature near the entrance of the great veins (circus move- 
ment). Each time the wave passes, there is a radial spreading of the con- 
traction impulse (Fig. 225). When the electrocardiogram records this 
movement of the flutter wave, in a favorable lead the string will be seen 
to be in continual motion. The auricular rates In cases of flutter are high, 
averaging from 250 to 300 per minute. Fortunately the ventricle, even if 
healthy, could not respond to all the impulses arriving at the A-V node. 
Usually every second impulse penetrates and causes a ventricular con- 
traction, i.e., a two-to-one heart block is present. Varying grades of block 
may appear, consequently the pulse at the w risi in auricular flutter may be 
120 to 170. When the slower ventricular rates are present, the condition 
is often missed because it is unsuspected. In flutter the heart rate is con- 
stant in all positions. Pressure over the carotid sinus, however, may be 
used to distinguish between paroxysmal tachycardia and flutter. If flutter 
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is present, carotid-sinus pressure may cause a sudden halving of the pulse 
rate. If this does not take place, the pulse in flutter will usually become 



Tio. 223. Diagram showing course of flutter wasc in the auricle (Rcilrawn from 
Pardee).* 

slower and often irregular. Carotid-sinus pressure in cases of flutter may 
even cause ventricular stand-still, while in paroxysmal tachycardia If the 



Fig. 224. Auricular flutter. The %entricle contram following each lecond retolution 
of the circDS wa»e (2:1 rrsponse). 

attack is not stopped and normal rhy'thm restored, no cITcct whatsoever 
ttdll be noted on the rate or rhythm of the pulse. If the patient is in re- 
* Reprinted by permission Paul 0. llocber, Int, N.Y.C. 
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cumbency in the proper light, the neck veins may be distinctly visible, ir 
which event the verj’ rapid flutter movements are often obseived as they 
are transmuted back along the venous column from the auricle. In many 


Fic 12 S S«Tit9 of eltctrocardiognmi (lead 2) iUwtrating llie efffrt of digluVis on 
auricular fiutler. A. Normal rhythm. B. Aorirular flulter. Varying degrew of ten- 
inoular rc«pon>c. C. Following administration of digitalis. The flutter has been Ctm- 
terted into fibnllation. D. .After withdrawal of digitalis, normal rhythm apjiears. E. Re- 
currence of flutter two inoniha later. This patient had rheumatic heart disease, cardiac 
enlargement and adtanced nntral stenosis. 

cases, although flutter may be suspected, it cannot be diagnosed uithout 
an electrocardiogram. 

The appearance of the tracing in auricular flutter is characteristic (Fig. 
224). The flutter waves are generally seen to the best advantage in leads 
2 and 3 where they appear as uniform up and down oscillations. Closer 
inspection shows that the auricles as a whole appear to enjoy no period 
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of diastole, for there is seen no beginning and no ending of the auricular 
movement. The ventricular rate in flutter depends on the degree of A-V 
block. While a iwo-to-one block is usually present, higher and even vary- 
ing degrees of block arc not uncommon (Figs. 225, 226, 228). A few cases 
where the ventricle has responded to every wave of the circus movement 
(one-to-one response) are on record. These are serious happenings, partic- 
ularly in diseased hearts, since the strain on the myocardium is usually pro- 
portional to the increase in the ventricular rate. The patient whose tracing 
appears in Fig. 227 was a housewife of S2 who suffered from coronary dis- 
ease and hypertension. She died suddenly a fetv minutes after the onset 
of an attack of auricular flutter with a onc-to-onc response. This fatal at- 
tack was similar to the one recorded here. 

Digitalis is the drug of choice in flutter and should be given m full 
dosage to increase the grade of A-V block. Following digitalis a two-to- 
one response may be converted into a four to one. Tlic action of this 
drug may be watched by a scries of electrocardiograms. If the digitalis 
is continued, fibrillation replaces the flutter; and when the drug is with- 
drawn, sinus rhythm usually returns (Fig. 228). Although quinidine has 
been recommended, digitalis is generally more successful in bringing 
relief to the patient with this type of circus movement and is the drug of 
choice. Flutter commonly complicates thyroto.xic and rheumatic heart dis- 
ease and may appear suddenly in patients suffering from arteriosclerotic 
heart disease. It may occasionally appear in patients of any age vvho 
have apparently normal hearts (paro.xysmal flutter) (page 391). 

AURICULAR FIBRILLATION 

Auricular fibrillation is closely allied to auricular flutter and is by far 
the most important of the cardiac 
arrhythmias. Here again it may be 
useful to recall the circus movement 
theory of Carrey in order to obtain 
a clear understanding of this mech- 
anism. In flutter the circus move- 
ment takes the ssene psthxrsy 
through the auricular muscle at each 
revolution. In fibrillation the course 
of the circus is wholly erratic (Fig. 
229). It weaves its way in and out 
of the auricular myocardium in an 
irregular fashion taking the course 
permitted by the physiologic state of 
the muscle at the moment. Co-ordi- 
nated auricular contractions cease. 
The circuits of fibrillation are com- 
pleted at varying times but are al- 



couTse folJoned by the fibrillation ivavcs 
in the auricular muscle. 
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\vays more rapid than in flutter. Auricular fibrillary rates of 400 to 600 are 
not uncommon. In consequence the ventricular response to the series of 
rapid irregular impulses arriving at the A-V node is likewise irregular. A 
typical electrocardiogram of fibrillation is shown in Fig. 230. Note first the 
absence of the usual P-waves that represent co-ordinated auricular con- 
traction. At times in place of the auricular waves a series of irregular “f’ 
or fibrillation waves appear. The QRS groups in auricular fibrillation are 
irregularly spaced and are of supraventricular type, i.e., the origin of the 
beat is above the junctional or A-V tissues. 



Fic. 2J0, Auricular fibrillation. Note total irregularity of the rh)ihm. The P.wates 
are replaced bv “f” reaves (seen best m lead i of thU tracing). Note the depression of 
the S-T intervals in leads 1 and 2 caused by digitalis left axis deviation is also present. 

The diagnosis of auricular fibrillation can nearly always be made 
clinically. However, if the ventricular rate is slow, it may elude detection. 
If It IS possible to exercise the patient, the distinction may be made at 
once, since exercise increases the pulse irregularity in fibrillation. At times 
premature beats occur with such frequencj' that the cardiac rhythm is 
entirely irregular. Exercise abolishes the premature beats, and the rhythm 
of the heart becomes regular. Premature beats may occur with auricular 
fibrillation, but they arise always from a nodal or ventricular focus and 
never from a focus in the midst of such auricular turmoil. 

Auricular fibrillation may be permanent or paroxysmal. The former is 
more common. In rare cases the paroxysmal variety may be present and 
represent the only abnormality in the cardiac examination (page 39S). 

The “f” or fibrillation waves may be quite prominent (Fig. 230), espe- 
cially when the arrhythmia complicates mitral stenosis, and hypertrophy 
of the auricular muscle is present. On the other hand, in hearts with poor 
auricular myocardium, the “f” waves may be small or scarcely visible at 
all (Fig. 231). In some leads the “F’ waves may be so regular that they 
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suggest the presence of auricular flutter (Fig. 228 C). The term “impure 
flutter” has been employed by some laboratories to designate this type of 
electrocardiogram and may be retained if preferred, for these tracings 
probably represent a transition stage between flutter and fibrillation. 



Pic 231. Auricular fibrillallon. Note absence of P-sva\es, the total irregularity of 
rhythm. The S-T Intervals are depressed in leads 2 and 1. Right axis deviation i« presenf. 

CORONARY ARTERY DISEASE INCLUDING ACUTE MYO- 
CARDIAL INFARCnON 

Myocardial infarction that follows the occlusion of a coronary vessel 
produces characteristic alterations in the form of the electrocardiogram. 
A study of these changes often enables the physician to state the site of the 
infarct, while frequently repeated tracings or serial electrocardiograms 
are helpful in following the healing process. 

In recent years the contributions to this branch of electrocardiography 
have been many. However, a uniformity of opinion on all issues unfortu- 
nately does not prevail at this w'riting. The terminology is likewise in an 
unsettled state. While the recent standardization of the direct or pre- 
cordial leads will ultimately be of great value, at present much confusion 
exists regarding the interpretation of the tracings taken by the various 
technics. In this brief sketch of electrocardiography, I will try to avoid as 
much as possible the controversial points and briefly state the facts that 
appear at this time to be definitely established. 

At the start we must realize that the coronary arteries cannot influence 
the form of the electrocardiogram unless the blood flow through them is 
temporarily or permanently interrupted and the cardiac muscle is affected. 
If serious disease of the walls of the coronary arteries is present but so 
situated that it does not interfere with the nourishmcrit of the heart muscle, 
no alterations appear. For this reason an electrocardiographic diagnosis of 
uncomplicated coronary sclerosis is impossible. However, if a coronary 
artery is suddenly occluded with the production of an area of myocardial 
infarction, marked changes usually appear sooner or later in the electro- 
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cardiogram in ^Ye^ over 90 per CHit of the cases. These changes, first de- 
scribed by Pardee in 1920, take place in the RS-T segment of one or more 
leads. They consist of a dowmrard, sharply peaked T-uave (coronary 
T-wave of Pardee) with an upward amvexity of the RS-T !nter\’al (Fig. 
232). Follon-ing an acute infarction the RS-T segment arises above the 
iso-electric level (monophasic curve). As healing progresses, the RS~T 
interval returns to the base line. 

The tracings obtained in the presence of an area of acute infarction 
usually fall into two groups. Barnes and Whitten (1929) first designated 



Fic. 212, EUcirocardio^noi made 12 hovn after an attack of severe chest pais 
in a man of SO suffering from htpertensne cardiovascular disease. Xote the tppical 
RS-T interval elevauoa vn lead t and the depression of the same segment is lead 3. 

these as the Ti and T 3 t)pes. The Ti pattern is characteristic of an infarc- 
tion imohing the anterior portion of the left ventricle and consists of an 
elevauon of the RS-T segment in lead 1 and a depression of the RS-T 
segment in lead 3 (Fig. 232). Infarction of the posterior basal portion 
of the left ventricle produces an elevation of the RS-T segment in lead 3 
and a depression of the same interval in lead 1 (Fig. 233). 

Later investigations by Wilson (1933) first called attention to the impor- 
tance of the initial deflection or Q-wavc In the diagnwis and localization of 
areas of infarction. This investigator referred to the Qi and Qj types. In the 
Qi i>pe associated with an anterior infarction, the Q-vvave appears and per- 
sists in lead I (Fig. 234), while a posterior infarction may produce a deep 
Q-w ave in lead 3 (see Fig. 237). It may be demonstrated by animal eiperi- 
raentation that cun’es of these tvpes are routinely produced by an injury 
to the cardiac muscle of either the right or left ventricle.-’ 

Following an occlusion the area of injured muscle undergoes change from 
day to day. This is refleaed in the electrocardiogram, but each patient 
will be found to differ in regard to the speed with which this variation takes 
place. Chatacierisuc aUetations may appear in the RS-T inlervaU 30 nun- 





Fic. 234. Evidence suggesting an old anterior coronary' occlusion. Note the Q-na\e 
in lead 1, the flat Ti and diphasic T». Inversion of T« and left axis deviation are 
also present. 
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utcs after the seizure or they may be delayed for several days. For this 
reason serial studies are advisable whenever the clinical features arc sug- 
gestive and the initial eleclrocardit^am is negative. 

While the electrocardiogram in coronary' occlusion may change its form 
from day to day, the alterations are more marked and more rapid during 
the first weeks following the aeddent. When healing of the Infarct is 
complete, the indirect (limb) leads may show a return to the normal con- 
figuration. Frequently, however, the T-waves will remain inverted, and 
their peculiar cove-like shape should at once arouse suspicion concern- 
ing their mode of origin (see Fig. 258). The clinical history should then be 
searched for proof. At times RS-T deformities may return to normal with 
healing of the infarct, but the reduction of the blo^ supply to a ntal spot 
like the bundle of Hts may result in delayed conduction and a permanent 
prolongation of the P-R interval. However, when the only remaining fea- 
ture of the occlusion is deeply inverted Tj, care should be used in its inter- 
pretation, since inversion of T 3 is not an uncommon finding in normal 
electrocardiograms. If a deep Qj is present, we arc more certain of the 
meaning of the deep Tj, but in the absence of the Q-wave in lead 3, the 
clinical history is the only guide In the interpretation. Lead 2 may help in 
making the decision. “M-” or “W-shaped” complexes in lead 2 as well as 
a deep Qs should always make us suspicious of an old posterior infarc- 
tion (see Fig. 182D). 

Alterations in the auricular complex have also been obsen'ed to follow 
an occlusion of the coronary artery'. Characteristic changes in the P-waves 
and the P-R segment have been produced in animals by compression of 
the auricular arteries and arc directly related to the myocardial ischemia. 
Similar changes have been observed in man following coronary occlusion. 
There may be depression of the P-R segment with notching and inversion 
of the P-wave. Arrhythmias may occur with the displacement of the pace- 
maker from the S-A node. 

Electrocardiograms following exercise are occasionally of value in clarify- 
ing the diagnosis of angina pcCToris. Where an objective method is de- 
sirable in insurance examinations or when the history is typical but the 
patient neurotic, the appearance of characteristic changes in the RS-T in- 
lers'als or T-waves of the electrocardiogram follow ing exercise may be valu- 
able. The normal patient will show no altetation in the T-waves after 
exertion nor will he shosv depression of the RS-T intervals exceeding 1 mm. 
below the base line. The patient with angina may show deprcsaion or eleva- 
tion of the S-T intertal of over I mm. in leads 1 and 2 following exercise, 
often associated with some T-wave inversion. However, a negative result 
does not exclude the diagnosis of angina. 

Similar alterations in the RS-T segment and T-wave of the electrocardio- 
gram have been produced by Lc\y and his co-workers in patients sulTcring 
from coronary’ sclerosis by' inducing anoxemia.^’ A special apparatus Is used 
for this test by means of which the patient breathes a constant percentage 
mixture of oxygen. Levy reports alterations in the T-wave in amplitude 
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Consequently the re-Introduction by Wood and Wolferth^-'^ in 1931 of 
Waller’s method (1887) oi applying electrodes directly to the chest wall 
was a valuable advance that greatly increased the efficiencj’ of the electro- 
cardiographic method in the diagnosis of cardiac infarction. These inves- 
tigators recommended a fourth lead obtained by applying the right arm 
electrode over the apex beat and the left leg electrode directly opposite 



Fic 235 Semi tracings following aiucl: of coronary occlusion (Case 40). The 
direct leads (4, 5 and 6) were taken by the old technic. In A the T-wa%es in leads 4 
and 5 are inserted. Tn B they are upright. Note the succession of thang« in the T-watcs 
in leads I and 2 from A to G In G the indirect leads are almost normal, TTie altera- 
tions persist in the T-wavcs of the direct leads. 


on the back of the chest at the level of the angle of the scapula. In this 
original fourth lead (Fig. 235) the first deflection was normally downward 
and was referred to as a Q-wa\c, the following upward deflection was 
termed an R-wa%e and the last deflection normally direaed downward was 
called the T-wave. 

Various studies of the fourth lead soon showed that in some cases it ex- 
hibited the characteristic features of occlusion when the usual three leads 
were normal. In other instances it was found that it aided considerably 
in establishing inoie firmly the ^gnosis suggested by the limb leads. In 
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the presence of acute infarction in the anterior portion of the left ventricle, 
significant changes occur in the 
|BM|p SMjH ff fourth lead (Fig. 236). The Q- 

vfivc disappears. The S-T segment 
depressed. Gradually be- 
' M— amcnr f^nem comes Upright and increases in 

^1^8^ height. The T-wave may later re- 
normal, but the Q-wave in 
^0kga this lead does not reappear. When 

a jWE® '» absent in the direct lead 

pBg s^ obtained by the use of the old tech- 
nic, this finding should always sug- 
IBS^Igj gest a previous anterior infarction, 



Fig 237 Fic. 233 

Fig. 237. Serial tracings (old direct leads) following posterior coronary occlusion. 
While T, and To arc deeply mserted, the changes in the usual or indirect leads are 
rhsMrtensiif an^ Svrauh atv/haep .w tk.v aff. 

Fig. 238. Serial tracings (Indirect leads). Patient an American woman of 5S who 
had no signs of cardiovascular disease on physical examination. The blood pressure 
was 120/80. Urine negative. Blood sugar normal. A. Electrocardiogram was made 
because of pain in the left elbow. The pain svas dull and unrelated to exertion Similar 
tracings were obtained over the course of three years. B. Taken one week after an 
attack of “indigestion ” The pam was epigastric and lasted a few minutes. The findings 
suggest an area of infarction on the posterior surface of the heart when compared to A. 
C and D show gradual disappearance of the signs from the record. If D was obtained 
and other records of this patient were not available, a diagnosis of coronary occlusion 
could not be made. 


changes in the fourth lead that are usually transient and much less marked. 
The RS-T segment is elevated, and the depth of the T-vvave diminishes. 
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The Q-wave remains. These changes fade rapidly, and subsequent tracings 
show Q and T-waves of increased amplitude. In my experience the stand- 
ard leads reflect the changes of a posterior infarction much more clearly 
than lead 4 (Fig. 237). Consequently, while the precordial lead is a valu- 
able aid in the diagnosis of various types of myocardial injury, study of 
the usual indirect leads should not be neglected (Fig. 238). 

When the use of the fourth lead became popular, many laboratories, as 
the result of continued experimentation with a number of connections from 
various locations on the thorax, adopted their own combinations. As a re- 
sult no unanimity of opinion existed as to where the electrodes should be 
placed. The confused situation that resulted discouraged the practitioner’s 
attempts to learn at this time the features of many of the different com- 
binations of chest leads. A standard method of applying electrodes was 
very much needed to clarify the situation. To this end in 1938 a joint com- 
mittee appointed by the American Heart Association and the Cardiac Soci- 
ety of Great Britain and Ireland considered the matter and made the fol- 
lowing recommendations with reference to the routine use of a single 
precordial lead.*®®® 

1. It is recommended that those who employ a single precordial lead place llie 
precordial electrode upon the extreme outer border of the apex beat, as determined by 
palpation. If the apex beat cannot be located satisfactorily by palpation, the electrode 
may be placed in the fifth intercostal space just outside me left border of cardiac dulness, 
or just outside the left midclavicular line if percussion of the heart is unsaiisfactory. 
Where precordial leads are taken by a technical assistant, the position of the precordial 
electrode should be marked on the chest by the physician. 

2. It is recommended that a single precordial lead m t^hich the precordial electrode 
has the location specified in the preening paragraph be known as Ltai /T B when 
this electrode is paired with an electrode in the left iniersapular region f Lead IV R 
when it is paired with an electrode on the right armt Lfad IV L when it is paired 
With an electrode on the left arm. Lead IV F when it is paired with an electrode 
on the left leg, and Lead IV T when h is paired with a central terminal connected 
through equal resistances of 5,000 or more ohms to electrodes on each of the three 
extremities mentioned. 

It is suggested that for all ordinary purposes Lead IV R or Lead IV F he employed 
The latter lead should have the preference until it has been established that the former, 
which IS somewhat more convenient, is equivalent to the latter for all practical purposes 
or yields results of equal >alue. 

3. It IS recommended that in taking the precordial leads specified, the galvanometer 
connections be made in such a way that relatue posititity of the apical electrode is 
represented in the finished curve by an tipward deflection (a deflection above the 
isopotential level) and relative negativity of the apical electrode by a downward 
deflection. 

It is urged that this convention be adhered to in case of precordial leads other than 
those specified, and also in the case of all leads in which the one electrode is placed 
much closer to the heart than the other. In other mnrds, It shall be the standard con- 
vention in taking such leads to make the galvanometer connections in such a way 
that relative positivity of the electrode nearer the heart is represented by an upward 
deflection. 

4. It is recommended that with the galvanometer connections made as described in 

• Reprinted by permission C. V, Mosby Company. 
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the preceding paragraph, the deflections of precordial leads be designated by the symbols 
Pj Qi R, S, and T, and that in the application of these symbols the same conventions be 
employed as in the case of the standai^ limb leads. 

5. It is recommended that in taking precordial leads the electrocardiograph be so 
adjusted that a deflection of one centimeter in the finished record corresponds to a 
potential difierence of one millivolt as in the case of the standard limb leads. Any 
reduction in sensitivity made necessary by \ery large deflections should be clearly 
indicated on the curve, preferably by photographing the effect of introducing a 
potential difference of one millivolt mio the galvanometer circuit. 

6. It is recommended that the greatest dimemion of the apical electrode employed in 
taking the leads specified in this report be 3 cm. or less A circular electrode between 
2 cm and 3 cm. in diameter should ordinarily be emplojed (see Fig. 174). 

7. It is recommended that the terms Lead IV” (R, F, etc ) 5 apical lead, apex-leg lead, 
etc. be used henceforth only in connection with the leads specified in this report. 

The standardization of the single precordial lead accomplished, the American Heart 
Association has added .a supplementary report for the uorkers who wish to employ 
multiple precordial leads. A sumrnary of the report follows. 

ArutTtM.c Prccordmi. Leads 

When leads from two or more precordial points are einplojed, it is suggested that 
the precordial electrode be paired cither with an electrode on the left leg or with a 
central terminal connected through an equal resistance of 5000 or more ohms to elec- 
trodes on the right arm, left arm, and left leg. It is suggested further that in the 
first case the letters CF followed by a subscript and in the second case the letter V 
followed by a subscript be emplojed to designate such leads. 

The position of the precordial electrode shall be indicated by the subscript used 
according to the following plan subscript I shall be used for the right margin of 
the sternum, 2, for the left margin of the ttemumi 3, for a line midway between the 
left margin of the sternum and the left midclavicular lines 4, for the left midclavicular 
lines ^1 fur the anterior axillary lines and (>, for the left midaxillary line. When the 
letters and subscripts specified are emplojed, it shall be understood that in the case of 
the sternal leads, the precordial electrode has been placed in the fourth intercostal 
space, and that m the case of the other leads, It has been placed upon a line drawn 
from the left sternal margin in the fourth intercostal space to the outer border of 
the apex beat (or to a point at the junction of the midclavicular tine and the fifth 
intercostal space) and continued around the left side of the chest at the level of the 
apex beat or of the junction mentioned. 

The advantages of making the galvanometer connections in such a way that relative 
positivity of the precordial electrode is represented m the finished curve by an upward 
deflection and relative negativity of this electrode by a downward deflection are as 
follows 

1, This method makes it possible to assign the letters Q, R, and S to the individual 
deflections of the QRS group in exactly the same manner as in the case of the standard 
limb leads, without violating the general principle that, as far as possible, deflections 
which have the same origin or the same significance should invariably bear the same 
name. In particular, it makes it possible always to assign the same letter (R) to the 
onset of the intrinsic deflection, which signals the arrival of the impulse at the epicardial 
surface of the portion of the heart subjacent to the precordial electrode, without de- 
parting from the customary method of labelling the QRS deflections. 

2. In cases of infarction of the anterior wall of the hcari, this method yields 
ventricular complexes characterized by abnormally large initial downward deflections 
(Q-waves) and sharply inverted T-wav« of the “cove plane” of “coronary 
These complexes are practically identical with those which have long been considered 
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1 the case of the standard lead', and ihej- may 


charactenstic of myocardial Infarction in 
be described In the same temw. 

3. The P deflections and the T deflections are normally upright. There are great 
advantages, particularly from the standpoint of one who is teaching electrocardiography 
or of one who is beginning the study of this subject, in a system which makes upright 
T-wates invariably normal whatever the lead. 

4. The use of the terms plus and minus and of the symbols + and ~ greatly sim- 
plifies things. In the case of the precordial leads one electrode, the precordial elcrtrode, 

is of much more importance than the other. In 
' the dtscn«ion of the principles upon which the 
interpretation of the precordial electrocardio- 
gram rests, it is necessary to refer frequently to 
the potential of the precordial electrode and in 
connection therewith to employ the terms and 
symbols mentioned. Since we are accustomed to 
speak of downward deflections as negative and 
to prefix measurements of such deflections as 
negative, much confusion and misundentanding 
will be avoided If the deflection of the tracing 
is upward when the potential of the precordial 
elecuode is positive and downward when the 
potential of the electrode is negative. 

Nomenclature. For the convenience of those 
who wish to make statistical studies of (he QRS 
group, to measure and tabulate the QRS deflee* 
tions or to classify or characterize QRS deflec* 
tions of diflerent types, it is tmperaiite that the 
individual deflections of the QRS group be 
designated by dirtinet symbols, even though the 
naming of these deflections may involve the ap- 
plication of rules more or less arbitrary. 

The adoption in the case of precordial leads 
of symbols diflerent from those employed in the 
ca<c of the standard leads might have some ad- 
•••••r.’iiiHjf vantages. This would, however, have at the 
...i.i-i-r-T— I 7 tremendous disadvantages. It would 

Fia 239. Electrocardiograms of entirely new terminology to clinlal 

three normal persons including the eleciroardiography which is already regarded 
direct lead (4F) recommended for W tna")' « ab'truse and incomprehensible 
routine u*e Note normal variations, subject, and would greatly increase the number 
of technical terms which beginners in this field 
would have to learn. It would inva'te other 
attempts to improve upon electrocardiographic terminology, and would stand little 
chance of prompt and universal acceptance. The adoption of new symbols for the 
initial ventricular deflections would greatly complicate the use of such terms as the P-R 
interval, the QRS intenal, the RS-T segment, and the RS-T displacement which could 
not then be logically used in reference to precordial leads. For these reasons it was 
decided that the deflections of the precordial leads should be designated by the same 
letters as those of the standard limb leads. 





sss: 




In addition to establishing uniformitF in the connections for single or 
multiple precordial leads, these recommendations make the interpreta- 
tion of the tracings much easier, since all the waves in the normal chest 
leads are upright. This also permits the precordial leads to be correctly' 
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designated by the same letters as those of the standard limb leads. Lead 
4F is the direct lead recommended for routine use (Figs. 239, 240, 241). 

While precordial leads display their greatest usefulness In the diagnosis 
of acute infarction, they are occasionally useful in the study of otlier con- 



Fic 24C. Value of direcf lead. Patient, a [orfm^n of 48, admitwd to Receivjng^ Ward 
of Woman’s College Hospital complaining of abdominal pain. He gave a history of 
“stomach trouble” and “indigestion” for five years. A tentative diagnosis of ruptured 
peptic ulcer was made. A Taken on admission. Indirect leads normal. B Taken six 
hours later. The direct lead 4F shows change suggestive of acute infarction (anterior). 
A slight alteration may be noted in the RS-T interval of the indirect lead C. Six days 
later change in KS-T interval m lead { more pronotmeed. 2? Tt«o months hter. Evi- 
dence fading from indirect leads I> FoIJow-up e.taininafion a year later shows no 
evidence of presence of area of healed infarction. 

ditions. For example, in the presence of puzzling auricular arrhythmias, 
the P-wave may be better visualized in the chest lead. For this record the 
chest electrode is placed over the middle or just to the left of the sternum. 
In making the differential diagnosis between acute coronary occlusion 
and pulmonary embolism, cheu leads are helpful, while they permit a more 
complete study of myocardial injuries arising from other causes, for ex- 
ample, trauma, and pericarditis. 
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DIAGNOSIS OF CORONARY OCCLUSION BY THE RHYTHM 
OF THE ELECTROCARDIOGRAM 

Conduction disturbances are not infrequently obser\'ed following acute 
coronary occlusions. Since the bundle of His is supplied by a branch of the 



Fig. 241. Value of direct lead. Patient a saletman of 2S. Blood pressure normal. 
Family history positive for coronary disease and angina (both father and mother). 
A. Taken three hours after onset of sharp pain in left shoulder. Usual or indirect lends 
whJe suggesting the presence of heart disease (“n” complex of lead 2) failed to show 
presence of area of infarction. Lead 4F, boweser, taken at the same time shows char- 
aetenstic monophasic curse. ^Vhllc the T-wa\es in leads I and 2 of B are flat, there 
is no additional evidence in the indirect leads of the series of the presence of infarct- A 
senes of characteristic changes may be seen in lead 4F. 

right coronary artery, posterior occlusions may produce varying degrees 
of auriculoventricular block. Occlusions may also result in block of a 
bundle branch. The rich protective blood supply about the bundle of His 
and the re-establishment of the circulation to this area by collateral flow 
following the occlusion probably account for the return of normal in 
rhythm in Fig. 242. The sudden appearance of a cardiac irregularity of this 
type with or without chest pain should always suggest the possibility of 
coronary occlusion. The onset of the complete heart block in the patient 
whose tracing is shown in Fig. 243 was attended only by faintness, while 
the patient %vhose tracing appears in Fig. 244 had Adams-Stokes seizures 
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that occurred during the last six hours of life. The signs of posterior 
coronary occlusion usually accompany those of heart block. Note the alter- 



FfC. 242. Serial electrocardiographic tturlies (usual leads) taken ever the course of 
two vseeks following an acute coronary occlusion. Note the appearance of a bundle- 
branch defect on some da)s and the return subsequently of normal conduction. After 
four weeks of bed rest the characteristic widening of bundle-branch block did not 
reappear, 

ation in the RS-T interval in leads 2 and 3 of Fig. 243. At times a bundle- 
branch defect may obscure the usual curves of infarction in both indirect 
and chest leads. Consequently in these cases it is hazardous to base a diag- 



Ftc. 243. Transient complete heart block following posterior coronary occlusion See 
Case Ko. 43. 


nosis on the electrocardiogram. Hotvever, if complete heart block appears 
suddenly and the clinical picture is suggestive, the diagnosis of occlusion 
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should be suspected. An acute coronary occlusion may also usher In a 
paroi}sm of ventricular tachycardia (Fig. 245). 



Fic 244. Electrocardiofram made a few houn after the onset of attack of che<t 
pain. Note presence of complete heart block The patient had a series of .\djTTiS' 

Stokes seizutea and died «x houn after this tracing vas recorded. 

ELECTROCARDIOGRAPHIC ALTERATIONS FOLLOWING 
DIGITALIS 


As we ttould expect, the electrocardiogram shows marked changes fol* 
lowing the administration of digitalis. Often these are charaaeristic of the 
action of the drug, although at times they cannot be distinguished from 



Fig. 245. Paroxysmal sentricolar tachycardia following onset of initial attack of 
coronary thrombosis in an Irish Janitor of 51. Hypertension present for 10 jean. The 
patient died in the receiMtig ward while this tracing was being recorded. 


the effects produced by cardiac disease. The alterations produced by digi- 
talis in the electrocardiogram are helpful to the physician in directing 
therapy and may prove of great ben^t to patients, since electrocardio- 
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graphic changes may serve as warnings of the approach of toxic acuon. 
Death from overdosage of digitalis is not unknown, consequently any 
laboratory aid in checking the effect of the administration of this drug is an 
advantage. 

P and T-Waves. Digitalis affects the heart rale and rhythm. It may 
alter the shape of the P and T-waves of the electrocardiogram. When the 
influence of the vagus predominates in the early stages of digitalis action, 
slowing of the heart may be present. In toxic amounts digitalis may speed 
the heart with the production of paroxysms of ventricular tachycardia. 



Fig. 246. Electrocardiogram of a patient tuffering from rheumatic heart disease, 
mitral and aortic stenosis Eighteen grains of ihe whole leaf of digitalis were admin- 
istered oscr the course of the week, before above tracing was made. Note premature 
\cntriciilar contraitions following nomial beats, the prolongation of the P-R Intcwls 
and the dropped beat at “* ” 

A-V dissociation may be produced by digitalis with slowing of the 
heart (Fig. 246). This is caused by vagal action and is a toxic manifesta- 
tion. Both flutter and fibrillalion have been reported following massive 
doses of digitalis. A-V nodal rhythm may also appear (see Fig. 197). 

Varying degrees of heart block may be induced by digitalis when fibril- 
lation of the auricles is present. Here digitalis repsters its most dramatic 
effects, acting almost as a specific remedy in patients with high \entricular 
rates (Fig. 247). 

Premature Beats. Digitalis frequently produces piemature beats in 
diseased hearts. Bigeminal rhythm is a characteristic sign of the toxic action 
of digitalis (Fig. 248). Isolated premature beats should also be con- 
sidered in the category of warning signs when digitalis is being admin- 
istered. When these are observed, if the drug is not properly regulated, 
serious paroxysms of ventricular tachycardia may appear. However, it must 
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be kept in mind that the presence of premature contractions alone Is not 
a contraindication to digitalis therapy. Many limes following successful 
digitalization this arrhj'thmia entirely disappears. 



Fic. 247. Two tbree.lead electrotardiograms illustratmg the effect of digitalis in a 
patient suffering from rheumatic heart disease and auricular fibrillation. A. Before 
digitalis. Ventricular rate 170. B. Same patient three dajs later folloning the adminis- 
tration of 1.3 grains (l9jd grains) of -whole leaf of digitalis. Note the slowing of the 
sentncular talc in B (S2) and depiessioa of the S-T Tnten-als 5a all leads. There w-as 
striking clinical improsement. 

Vagal action is probablj' responsible for the alteration in the P-wave 
of the electrocardiogram that occurs following toiic doses of digitalis. These 






STUDY OF electrocaudiography 


6t0 


changes are encountered most frequently in lead 3 and include all the 
alterations in the P-waves shown in Fig. 179. They are, however, of little 
clinical significance. 

T-Wave. The greatest influence of digitalis is upon the T-wave of the 
electrocardiogram. If Figs. 247 and 248 are closely inspected, the change 
will be seen to be brought about by a depression of the S-T segment of 
the tracing. This pulls the T-wave down with it, producing an appearance 
in the electrocardiogram that is quite typical of the action of digitalis. In 



Fic. 248. Effect of overdigitaliration. Pacemaker displaced to A-V node (nodal 
rhythm). Note the premature senfncular contraction followin^r each nod.il beat and 
the deprc$sed S-T Inters als. 

patients with normal hearts and upright T-waves, this electrocardiographic 
change follows the administration of digitalis. It may also be observed in 
patients who have mild myocardial damage. In badly damaged hearts, how- 
ever, upright T-waves may become inverted in a manner not at all char- 
acteristic. At times the inversion may resemble the coronary type of 
T-wave. If the T-wave is already inverted by disease, the administration 
of digitalis may cause it to assume an upright position (Fig. 249). Conse- 
quently interpretations of these changes may lead to false impressions 
unless the electrocardiographic laboratory U in possession of exact Informa- 
tion concerning the amount of digitalis that the patient has received, and 
the date the administration was begun. It is likewise important to remem- 
ber that the laboratory cannot always tell the stage of digitalization by an 
inspection of the shape of the T-wave. The change in the T-wavc reaches 
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its height while the action of digitalis is still a therapeutic one. Continued 
dosage may produce toiic signs but causes no further change in the T-wavc. 



Fic. 249. Effect of digitalis on T-Wa\e. A. Traring taken during an anaek of 
congeftjse failnre. Th« patient was a woman of 4S suffertog from h)' 7 «nemite cardio- 
s^ular disease. B. Taken after the administration of ).5 grams (22^^ grains) of the 
whole leaf of digitalis. Note change in T, and T». In lead I of B there is an inter* 
polated prematare ventricular contraction. There Is a slight widening of the QRS groups. 

ELECTROCARDIOGRAM L\ CHILDREN 

While the fundamentals of electrocardiography are essentially the same 
in adults and children, in early life some variations may be obscn'cd in 
the duration and amplitude of the component parts of the electrocardio- 
gram.**' 

P-Wave. The duration of the P-wave in children should not exceed 0.09 
second and the height 0.07 mm. Rheumatic heart disease is the common 
cause of abnormal notching, increase in height and widening of the P-wave 
in younger patients. Congenital heart disease, particularly pulmonary' 
stenosis, may increase the height of the P-wa%-e, but the other aheraiions 
are rarely encountered. 

.p-R Intervals. According to Ashman,® the P-R Inteiv'als from birth 
through the fifth year average 0.11 to 0.12 second; from ages six to nine, 
0.12 second; from 10 to 12, 0.135 second; and for ages 13 and 14, 0-14 sec- 
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ond. The normal P-R intervals in children range from 0.14- to 0.18 second. 
These variations depend on the age and the cardiac rate. 

Right axis deviation is a common finding at birth but tends to dis- 
appear in a few months (see Fig. 188). Extreme right axis deviation is 
associated with congenital pulmonary stenosis, while a less marked degiee 
of right axis deviation accompanies mitral stenosis. 

Left axis deviation is not as common, since the major causes of this 
shift in the axis are not present in children. Coarctation of the aorta, aortic 
regurgitation and stenosis, and occasionally uncomplicated mitral regurgita- 
tion may produce left axis deviation. 

The QRS complex usually measures 0.06 to 0.08 second and never 
exceeds 0.09 second in normal records of children. Low voltage of the QRS 
is rare. A Qs wave is not abnormal In the presence of a right axis devia- 
tion. 

Occasionally bundle-branch block may be encountered in healthy chil- 
dren. The P-R intervals in many of these cases are short (0.09 second), 
and paroxysms of tachycardia are often present. An accessory A-V bun- 
dle (bundle of Kent) has been offered as an explanation of this finding. 

The RS-T interval may be elevated in all three leads in the presence 
of pericarditis In children as well as in adults. This elevation must exceed 1 
mm. before it can be considered abnormal. 

The T-waves in lead I are usually higher in children than in adults. 
The height of T 2 shows little variation. However, T 3 is not as high in 
children. Congenital malformations tend to increase the height of the 
T-waves. 

Sinus arrhythmia is common in children and is not abnormal. Prema- 
ture beats are rare but may accompany rheumatic heart disease. Some- 
times they may be observed in the absence of any other evidence of cardiac 
abnorm.'ility. Prolongation of the P-R interval is a common finding in 
the presence of rheumatic carditis, although higher grades of block arc 
rare. Complete block may be congenital (sec Case 54). In diphtheria com- 
plete heart block may occur and usually points to a poor prognosis. 
Auricular fibrillation or flutter rarely occurs In children. When present, 
these arrhythmias complicate either rheumatic heart disease or cardiac 
failure secondary to a serious congenital defect (see Case S6). 

MISCELLANEOUS ELECTROCARDIOGRAPHIC PATTERNS 
Ventricular Strain 

In addition to the great value of electrocardiography in the diagnosis 
of the various cardiac arrhythmias and acute myocardial infarction, it has 
proved its usefulness in a variety of other conditions. For example, when 
either a sudden or chronic strain is placed upon either ventricle, significant 
alterations appear. In hypertension the T-waves in lead 1 or in leads I and 
2 may reflect the strain placed on the left ventricle long before the appear- 
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ance of clinical signs of tteakness or failure (Fig, 250). If the strain is re- 
lieved, the T-waves return to normal (see Fig. I2I A and B). It can also be 
shown by animal experimentation that a sudden right ventricular strain 
produced by temporarily clamping the pulmonary artery will cause a deep 
inversion of the T-wave in leads 2 and 3. Similar changes have been ob- 



FlC. 250. Electfocariliogfam tAru on a noinan of 62 with «tcre hj-pfrtcns'on. So 
digitalis had been giaen. So histoir of angita or octlusion. Slight cardiac tnlarfe- 
ment. This fracing shows depressed segments in leads I and *F. T, is diphasic. It 
is suggesme of chronic left aentricnlar strain. 

served in the human electrocardiogram following acute cor pulmonale 
(Fig. 251). Consequently in many instances the electrocardiogram ma\ 
distinguish between acute pulmonary embolism and sudden coronaty’ occlu- 
sion. Ventricular strain produced by congenital lesions may also be re- 
flected in the T-waves of the elearocardiogram. 

Often the tracings reflecting ventricular strain resemble those produc^ 
by block of one of the bundle-branches. Barnes=‘ has suggested that this 
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pattern may be caused by metabolic changes produced by the execessive 
work placed upon the ventncular muscle. Since the presence of fatigue 
products lessens conductivity and modifies electrical potential, some change 
in the electrocardiogram would be expected. 

Conditions that commonly place an extra load on the left ven- 
tricle are hypertension, aortic stenosis and aortic regurgitation. As a result 

of this strain, T-tvavc changes and - . 

left axis deviation may be observed f^^sl 
in the absence of any disease of the 
coronary arteries. Occasionally in the 
presence of one of the conditions 
known to produce left ventricular 
strain, signs of right ventricular strain S 
may appear. In these instances 
clinical evidence of mitral stenosis or 
pulmonary arteriosclerosis should be 
sought, since either of these condi- 
tions may exert an influence on the 
right ventricle. Consequently, when 
the electrocardiogram displays an 
unexpected alteration, the clinical 
evidence should be reviewed. Often a 
satisfactory explanation will be found. 

Left ventricular strain first pro- 
duces a left axis deviation. The R- 
wave in lead 1 is over 12 mm. in 
height, while $3 is inverted and mcas- Fic. 251 . The tlectrocardio^cam m 
ures S mm. or more below the base “““ jckt >“<tir«l.r A .r.. 

Y, , . . . rwe taken three hours after the suduen onset 

line. If the strain continues, the T- hemoptjs.s m a col- 

wave in lead 1 may become inverted ©red boy of 2J Note S-i wave m lead 1 , 
(Fig. 250). Ta may show less marked the S-T take-off below the isoelectric 

inversion, while Ts has an opposite 

. ■t’ Aa. • I . • B was taken a week later. Note the 

direction to T,. Atypical traangs apn 5 ., „„ ,, 

pear when other cardiac lesions such upnghi T, and decreased depth of T,. 
as pexicardilis, acute OceJusion, or Or Jw disappeared and there IS a deep 
mitral stenosis are present or follow- S-wave m lead 3. The diagnosis of pul- 

ing the administration of digitalis. ‘""""'J. '“’ll-'™ 

r» • n • • i_ I of ongin remained a mj-stery. 

Uccasionally in patients who show *• •’ •' 

congestive failure secondary to hyper- 
tensive cardiovascular disease, the blood pressure figure may be normal 
(page lOS). In these instances the typical alterations in the electrocardio- 
gram of left ventricular strain arc valuable in suggesting the previous ex- 


istence of hypertension. 

Acute right ventricular strain may be produced by pulmonary em- 
bolism, the degree usually varying in proportion to the size of the artery 
occluded. The S-wave In lead I of the electrocardiogram becomes deeper 
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(Fig. 251). Ts may be Iso-eicctric, inverted or diphasic. If serial tracings 
are taken, T 3 will be seen to again become upright. T 5 is inverted, and a 
Owave in lead 3 usually appears. The RS-T interval in lead 3 in many 
instances has a cove shape resembling that commonly produced by infarc- 
tion. It must be remembered that all of these changes may not appear in 
each case. Moreover, the occlusion of smaller branches of the pulmonary 
artery produces no electrocardiographic alteration, consequently it is al- 
ways possible for suggestive clinical symptoms to appear without change 
in the electrocardiogram. Barnes™ has shown that pulmonary infarction 
complicating the course of acute congcstiv'e failure seldom changes the 
electrocardiographic pattern to any extent, since the emboli in this condi- 
tion are small and rarely occlude large pulmonary branches. As a rule the 
greater the degree of shock and circulatory embarrassment following a 
pulmonary embolism, the more likely it ts that confirmatory evidence will 
appear in the electrocardiographic tracing. The changes produced by pul- 
monary emboli are transient and tend to disappear from the electrocardio- 
gram as soon as the right ventricle recovers from the effect of the sudden 
strain. The exact cause of the production of these electrocardiographic 
changes is unknown. Some observers attribute them to spasm of the cor- 
onary vessels of the affected ventricle. Barnes believes that they are due to 
failure of a normal metabolic e.xchange in the muscle. 

Congenital pulmonary stenosis and some diseases of the pulmonary ves- 
sels and lungs lead to failure of the right ventricle. Asthma associated 
with emphysema and pulmonary' hypertension produces the same result. 
Consequently the appearance of the pattern of right ventricular strain in 
the electrocardiogram In many of these cases comprises valuable additional 
information. The typical electrocardiographic picture of this condition 
shows a deep S-wave in lead I and a tall R-wave in lead 3 (right axis 
deviation). Ti is upright. Tj may be positive but is more often diphasic or 
iso-electnc, while in long standing cases, it is inverted. T 3 is diphasic or in- 
verted. These T-wave changes may be produced by digitalis, so it is im- 
portant to make sure that the drug has not been administered before 
ascribing them to right ventricular strain. 

Pericarditis 

The diagnosis of pericarditis at the bedside presents many difficulties 
(Chapter 4). Consequently the recent recognition and description of 
electrocardiographic patterns characteristic of this condition have been 
great aids to the clinician. The correct interpretation of these tracings, 
however, is only possible when the facts in each case are fully considered. 

The curves obtained in acute pericarditis resemble closely those pro- 
duced by an area of infarction. Often both conditions may be present simul- 
taneously, in which event the changes produced by the pericarditis arc 
superimposed on those of the primary disease. 

When fluid is present in the pericardial sac, it may exert pressure on 
the coronary' vessels producing a my’Ocardial ischemia that is reflected in 
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the T-wave changes of the electrocardiogram.’*'’ The low voltage of the 
waves of the tracing that is often ob- 


served may be caused by the effect of 
the fluid in the pericardial sac on the 
electrical impulses.-*^ Other observ- 
ej-jisi, S77 believe that the elevation of 
the RS-T segment of the electrocardio- 
gram seen in acute pericarditis is the 
result of 'mvas'ion of the subepicardial 
myocardium by the infectious process 
with the destruction of small areas of 
cardiac muscle. It is quite likely that 
t))e latter change is the essential one in 
the production of the characteristic 
pattern observed in this disease (Figs. 
252, 253). 

In chronic pericarditis adhesions be- 
tween the heart and the surrounding 
structures are unimportant. When the 
layers of pericardium become thick- 
ened by scar tissue, particularly when 
subsequently reinforced by calcium 
depositions, the action of the heart 
may be seriously affected. Diastolic 
filling is lessened. Under these circum- 
stances a change appears in the electro- 
cardiogram (Fig, 254). Low voltage of 
the QRS groups is the usual finding, 
and as the condition progresses, this 
is often accompanied by flattening 
or inversion of the T-waves in all 
leads. 

^^’oUNDS or THr Hcabt 

Electrocardiograms following pene- 
trating wounds of the heart may show 
the presence of pericarditis produced 
by the incision, the escape of blood 
into the pericardial sac, or the infec- 
tion introduced by the object causing 
the injury. It is possible to distinguish 
between the electrocardic^ram show- 
ing damage to the left coronary artery 
and the tracing produced when peri- 
carditis is the only abnormality pres- 
ent. When tliere is involvement of 



Fic. 2S2. The electrocardiogram in 
acute pericarditis. Note the elevation 
of the RS-T segment in all indirect 
leads. Tiic direct leads in this tracing 
taken by the old technic. (Courtesy of 
Dr. Thomas McMillan.) 
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the left coronary artery, the RS-T segment in lead 3 is depressed, while 
the same interval is elevated in lead I (Fig. 255), When this reciprocal 
relationship is absent, injurj' to the coronary artery has usually not oc- 



Fic. 253. Electrocardiogram of patieot of 26 taken during the fint week of a febrile 
illness diagnosed “grippe.” The heart was not enlarged and there were no joint mani* 
festations Note slight elevation RS*T segments in all leads. The following da^ a friction 
rub appeared over the precordium. 

curred. In many instances both effects combine to produce the electro- 
cardiographic change (see Fig. 159). 



Fic. 254. Electrocardiograms taken during the course of development of chronic 
constrictive (calcific) pericarditis Note change in voltage and flattening of T,. See 
Case No. 22, page 182. 

Diabetes 

The electrocardiographic paiiern in diabetes is often influenced by the 
presence of coronary arteriosclerosis. Insulin shock associated with hypo- 
glycemia as well as diabetic coma and acidosis produce marked changes in 
the form of the electrocardiogram. Flattened T-waves of severe diabetics 
occasionally become upright and normal when appropriate treatment is in- 
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stituted.’^* During insulin shock associated with hypoglycemia, the T-waves 
in all leads are decreased in height, and in some cases an increase in the 
A-V conduction time has been noted.*®* 

Diabetic coma produces a depression of the S-T interval of the electro- 
cardiogram not unlike that observed following digitalis. However, in dia- 



Fic. 255. Serial clecirocardlograms taken following' a itab wound of the left ventricle 
(ice pick). Note elevation of the RS-T segment in lead 1 of A and the reciprocal 
depression in lead 3 indicating involvement of the left coronary artery-. The senes of 
tracings extends over a 10-day period during which time rapid return to normal may 
be seen. Operation was not performed in this case. 

betic coma the Q-T interval is prolonged, while digitalis shortens this seg- 
ment. The electrocardiographic changes produced by diabetic coma are 
reversible. Their cause is unknown. 

Myxedema 

The electrocardiogram in myxedema (see Fig. 142C) usually shows low 
voltage combined with flattening or inversion of the T-waves. Following 
treatment with thyroid gland, the amplitude of all waves may return to 
normal. Consequently in some cases the electrocardiogram may be of value 
in differentiating between the changes resulting from myxedema and those 
due to organic heart disease. The characteristic form of the electrocardio- 
gram in myxedema is not produced by alterations in the skin that char- 
acterize this condition but is m<wt likely the result of actual myocardial 
change.*^® 
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pain in, as symptom of rheu- 
matic heart disease, 

m 

In tower lobe pneumonia, 
\7i 

referred, from coronary 
artery disease com 
plicated by acute 
coronary occlusion, 
case report, 478 
symptoms of, produced by cir- 
culatory disturb 
ances, 477 

tumor of. Simulated by an- 
eurysmal dilatations 
of abdominat aorta, 
478 

Abdominal tielt, in treatment of 
angina pectoris, 2S4 

of hypotension, 435 

Acetyl beta metbylcholin ehlo- 
ride, lee Mechofyf 

Aetiiimnyeet boiis, as cause of 
subacute bacteriai en- 
docarditis, 189 

Activities, readjustment of, as 
important step in 
treatment of heart 
disease, illustrative 
case of coronary ar- 
tery disease com 
plicated by angina. 
278 


efer to pages on srhich pertinent 

Adams Stokes seiznres, as car- 
diac emergency, 
Ireatnent of, SOS 
in comi^le heart block, com- 
pltcalmg hyperten- 
sion, case report, 
404 

following coronary occla- 
aion, 287 

csmplicating complete heart 
block, 401 

electrocardiogram in. 618, 619. 
620 

taken before onset of, 621 
heart disease in. 308 
mechanism of, 50$ 
prrfibnnary ptr^xysmal 
tachycardia in. 383 
prevention of. by thyroid 
therapy. 40$ 

relation between respiration 
and circulation in. 
403 

relation to emotional upsets, 
403 

in senile patients, 562 
symptoms of. 508 
treatment of. 403. 508 
ephedrine in. 403 
follow up advice in, $08 
metrarol, 40$ 

Adhesions, constrictive, peri- 
cardial. ISO 

ealcium deposition lO. 180 

Adrenal glands, denervation of, 
for neurocircniatory 
asthenia, suecc'sful 
results of. ease re- 
port/ 4(5 

Adrenalectomy, in treatment of 
hypertension, 310 

Adrenalin, reaction to, in beri- 
bcTi, as inSuenced by 
administration o f 
vitamin Bi, SS4 
significance of, in post-opera 
tive thyroid crisis, 
364 

Age, aa factor in cardiovascular 
diagsMis, 3 

Air travel, effects on patients 
with heart disease, 
250 

Alcohol, as factor in production 
of hypertension. 299 
in treatment of angina pec- 
toris, 348 


illustrations appear ) 

Allergy, in angina pectoris, il 
lustralite case, 460 
in auricular fibrillation, 397, 
459 

diagnosis of, principles of, 

466 

in essential hypertension, 460 
in heart conditions, 454 
complications of. 468 
criteria for demonstrating 
allergic origin of, 
4S6 

diagnosis, anamnesis in, 

467 

drug idiosyncrasy as in- 
dication of. 456 
evidence of allergy. 466 
laboratory studies 467 
physical examination, 467 
by skin tests, 467 
by Iherapeiiiic test, 467 
treatment of, 468 
asthmatic dyspnea. 469 
drug idiosyncrasies. 468 
nasal complication. 465 
sinus infections, 469 
in paroxysmal tachycardia, 
383. 388, 390 
illustrsitve cases, 455 
in periarteritis nodosa, 461 
reversibility of reactions of, 
4S4 

in thromboangiitis obliterans, 
461 

Altitude, effects on patients with 
heart disease, 2SQ 
Altitudes, flown by Commercial 
air lines m the 
United Stales. 251 
American He.srl Association, 
nomenclature of dis 

blood vessels, 59 
Aminopbyfline are Theophyl 
line 

Ammonium chloride, as dia 

synergisfie effect wiih nova- 
surol. 90 

Amphetamine suj/aie, see Ben- 
zedrine sulfate 

Amplification, of heart sounds, 
cautions in. 23 

Amyt nitrite, in treatment of 
angina peeloris, 247 

e77 
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Anemia, cardiac mamfesfalions 
of. 423 
diet in, S41 
signs of, cardiac, 424 
Anesthesia, cardiac arrest in, 
474 

prevention of, by defib- 
nltalion. 475 

Anesthetic, choice of. in pre 
vention of cardiac 
complications of sur- 
gery. 474 

in pregnancy complicated by 
cardiac disease. 450 
Aneurysm, abdominal, incidence 
of. 436 
wiring of, 234 


Angina pecions— (Conf/aiicifl 
treatment of, abdominal bell. 


treatment of, dietary, 233 
for pain, 227 
rest, 332 

scrgical. carotid ingnlar an- 
astomosis, 236 

vinns of, aendeots in, 236 
contraindications to, 234 
e^ipment for, 234 
tesohs of, 335 
Angina pectoris, 241 
alIrrgK, 460 

iHnstrairve case, 460 
age incidence of. 243 

in child, secondary to aortic 


out congestion, 866 
diet in. 246 
with drugs, 247 
alcohol, 248 


precordial pain in, 4 
sypbilitie, of transverse 
arch, fatal case with 
autopsy, 225 

of tnasierse and descend 
log arches, with on- 
successful arteniv 
venous anastomofis 
and aut^sy, case re- 
port, 238 
wiring of. 233 
indicatioes for, 234 
various technics for, 233 
aReriovenous, eieisioti of, for 
streptococcus rtri- 
dans septicemia, 202 
for subacute bacterial 
endocarditis, 192 
compression of spinal cord 
ID, 240 

of descending thoracic aorta, 
239 

diagnosis of, 231 

erosion of vertebra lu. 240 

larg's sac ve.vels’.rvg tvassvvrsc 


in old age. 560 

symptoms of, 231 
with syphilitic aortitis, excel- 
lent resolts of treat- 
ment, case report. 


in coronary artery disease, Im 
proeereent following 
careful regotation. 
ca>c report. 278 
ioptorement following in- 
itial attack of throm- 
bosis. 276 

relieved by abdominal belt, 
case report. 252 
definition of. 241 
ID diabetes Dellitos, incidence 
of. 288 
diagnosis of, 244 
cReers of air travel on. 249 
elect roc a rdipgram following 

exercise as diagnos- 
tic aid in. 636 
etioh^y of. 241. 243 
aortic incompelrnce, 244 
syidiilis. 244 
tbyroid ovcraction. 244 
follnwRig traumatic injury of 
rbe heart, 49Q 
heredity of, 243 
history of, 241 
in hyperlfajroidbra, 353 
illuslratire cases. 249 
incidence of, 243 
occupational uculeoce of. 343 
prognosis of, 243, 245 
is presence of cyphilis, 345 
ID young perxoos. 255 
racial incidenee of, 243 
in senile patitsits. manage 
men! of, 562 
sex incidmsee of, 243 


Biirogtjrcerine tablets. 247 
sodium mtnte, 247 
glucuse and insulin re- 
gime, 346 

paravertebral akchol in 
jcetion of sympathei 
ics, 256 

physiotherapy, 249 
regunen of life, 345 
routine tordieatiou in. 248 
in ambubiery eases, 243 
isbacco, 246 
in youBg people, 25$ 
diRerential diagnosis from 
chest pain, 255 
prognosis of, 255 

Anemia, as symptom of over- 
digitalisation, 79 
in rheuniaiic heart dtscate. 
123 

Anoxemia, lu air travel, dangen 
of, to cardiac pa 
lienu, 250 

cardiac action in vanoos 
stages of. 475 

Aorta, abdominal, aneurysm of. 

diagnosis of, 485 
differential diagnosis of, 
486 

acute surgical abdo- 
men. 484 

dilatation of. simulating 
abdominal tumor. 478 
SJ-miilaftwa aifjie pitwea! 
abdomen, at time of 

final rupture. Case 
report, 483 

ruptured, dissection m- 

palhways in reported 
cases, diagram of. 
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Aorta— (COTfimiffl) 

Irealment of, roenlgrn> 
graphic an<l orlho- 
iliagraphic check of 
results of, 44 

arteriosclerotic stenosis of, 
Sudden death m, 28i 
calcareous stenosis follotvins 
rheumatic heart dis- 
ease. 127 

coarctation of, 316 
adult. 316 

as factor in renal hyper 

infantile. 336 
roenlgenogTam and sche 
mstic drawing of 
adult type, 337 
types of. 316 
vascular signs in. 336 
dextroposition of. with com 
plete palmunarr 
atresia, defect of the 
tntervenfrieulje wf' 
turn and hyperiro- 
phy of the bronchial 
arteries, case re 
port Kiib autopsy. 
343 

diameter of, Kreuafuchs 
method for detertni 
nation of. 29. 35 
dissecting aneurysm of, com 
plieaiing hyperten- 
sion. 332 

eomplieaiint; hypertension, 
illustrative case re 
port, 324 

diagnosis of, roentgen 
ologic, 333 

differentiation from coro- 
nary occlusion, 323 
embolism, 324 
in hypetlension, clinical 
fcaiurer ol, 322 
incidence of, 322 
pathology of, 323 
prognosis m. 323 
symptoms of, 323 
as affected by direction 
of dissecting column, 

323 

treatment of, 324 
insufficiency of, as cause of 
angina pectoris, 244 
knob of. changes in sire and 
shape of. 37, 40 
lesions of. as cardiac emer- 
gencies. 500 

measurements of, in aneu- 

diagnosfic signidcance of. 

44 


Aorta. mrasuretnenls of~- 
IConlJ ) 

in hyperteniuon, 44 
in syphilitic aorlitta, 44 
percussion of, 12 
quadnenspid eaUe of, as 
factor la develop 
ment of subacute 
bacterial cndoeardi 
tis, 334 

stenosis of, ealeiftc. with su- 
peTimposed subacute 
baetenal endocardi 
Its, 205 

witb aupenmposed sub- 
acute bacteriat etido 
carditis case refrort 
with autopsy 206 
syphilitic regurgiution. sud 
den death in. 283 
thoracic, aneurysms of, treat- 
menr of, 229 

valve of, acute gonococcal 
tndocar<liiii of. 283 
m rheumatic heart disease, 
>26 

Aortic regurgitation, cardiac 
silbouelie in, 40 
shape of heart in. 40 

Aortilss. syphilitic. 221 

and aneurysm, with excel 
lent rfponse to iber- 
ipy. case report. 227 
complicated by disserting 
aneurysm, 323 
differential diagnosis, from 
rheumatic heart dis 

sudden death in. incidence 
of. 293 

treatment of, specific. 238 
by wiring and electroly- 
sis of aneurysms, 
227 

and valvulitis, with Sutler 
imposed subacute 
toctem) endocardi 
(is, passibtitty of, 
207 

Arrbyfbmia, 374 

see otto names of various 
types of airbyihmia 
auricular flutter, 390 
as cardiac emergmey, SOI 
as cause of neurosis, 374 
in chddren, smas arrhylb- 
mu. 6S1 
diagnosis of, 373 
age relations, 375 
aliernatioa of pulse, 373 
bundle branch block, 37S 


Arrhythmia. djasni-sis—ftTon/d ) 

cardiac rate as factor in. 

375 

importance of complete 
physical examination 
in. 376 

from pitient’a description, 

376 

premature beats vs auncu 
lar hbrillation. 375 
eleclrocardiographic demon 
stration of, 47 

etiology uf. cholelithiasis, 
486 

following use of sulfamla 
mule, 393 

illustraiive cases, 376 
paroxysmal tachycardia. SSS 
perpetual, etiology of auncu 
lar fitirillaiion. 394 
post trauinvtic 491 
as precipiiaiing factor in 
cardiac neurosis, 420 
puUus alternanv. 407 
sinus arrest, 377 
sinus arrhythmia. 3S0 
sinus bradycardia caused by 
hyiiertenvitiie caret 
id ainus, 376 

sinus tachycardia, case re 
port of. ,17c 

skipped or dropped bent 375 
vytnptoms of, 376 
terms used m patient's de 
icnptiun of, 376 
type of, definite description 
of. for dijgnosiie 
purposes, 374 

Arteries, bronchial, hypertrophy 
of. with complete 
pulmonary atresia, 
dextroposition of the 

iriculvr defect, case 
report with autopsy. 
34S 

Arteries, coronary, diseases of. 

srr Coronary arlery 

Arteriosclerosis, as cause of 
coromry artery dis 
ease, 260 

complicated by intermittent 
claudication and dia 
betes mcllitus, case 
report, 290 

complicating myxedema, 372 
in diabetes and myxedema as 
related to blood cho- 
lesterol, 373 
diet in, 541 
etiology of, 260 
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Arferioscitrosis. local, as cause 
of h Jl>erscnsH;\ Uy 

of carotid sinus. 379 
relation to diabetes mellitus, 
287 

sinus arrest in, 377 
treatment of, carbon di- 
oxide baths in. case 
report, S18 


m congestiTc cardiac failure, 
7 

as symptom of pericarditis, 
182 

treatment of. mercury diure- 
tics, 91 

Ashoff and Tawara node, 
see Auncal»Tea- 
tricular node. 

Asthenia, nearocirculatory, 410 
[n absence of cardiac lymp 


413 


anil anemic therapy in 
in emlian life, 412 
etiology of, 412 
illustratiie eases, 414 
incidence of, 412 
in «ar times, 412 
tnanagenent of, 412 

by efficietiC grading of 
recruits upon amral 
at camp, 414 


of fre 
symptom 


fait 


t of. 


1, dyspnea and 
mg. 411 

loidanee of 
in. 413 
len. 413 


daily 
exercise and trainif 
413 

importance of expTi 


tient, 4)2 

rcmoTal of foci of in- 
fection, 413 


Asihensa, neurecireubtory, 
treatment of — (CeafiiiMed) 
remora] of patient from 
front lute of battle, 
412 

unsuccessful medical treat- 
ment follooed by re- 
lief after adrenal 
ilcnerTation. 41) 
Asthma, allergic, as cardiac 
emergency, 499 
differential diagnosis from 
cardiac asthma. 114 
treatment of. epSoqibrine 
■n. 499 

bronchial, as cardiac emer- 
geney, 499 

complicated by chronic cor 
pnimonaie. 427 
followed by cardiac asthma 
and sudden Irfl sen- 
iricnlar heart fail- 
ure. differential diag 
nosis and manage- 
ment of patient in. 
114 

cardiac, S 

as cardue emergency, treat- 
ment of, $03 
■Q chrome oepbntis, 30) 
complicated by congestive 
failure and hyper 
scQSilivily to d'gi 
tails and morphine, 
case report. 107 
Asthma, cardue, coniraio 
dicatiou to epineph 

in coronary occlusion, 301 
differential diagnosis from 
altergrc asthma, 114 
in hypertension, treatment 
of. 309 

« hfa sudden left ventricular 
heart failure ia pa- 
tient with past his- 
tory of bronchial 
asthma, diagnosis 
and management of 
patient, 114 

as symptom of hyperien 
ston. 300 
symptoms of, 505 
treatment of, 498, 505 
(<dlow np 499 
imoiediate, 498 
climatK irealmcnt of. 470 
coexistence with heart dis- 
ease, 463 
diagnosis of, 465 


Asthma, coexistence wiih heart 
disease — fContisaed) 

paroxysmal pulmonary ede- 
ma in. 466 

complicating heart disease. 

462 

differential diagnosis from 
heart disease, 463 
dyspnea in. treatment of, 469 
in heart disease, diagnosis of, 
466 

evidence of allergy. 466 
manifestations of cardiac, 
461 

nasal complicationt of, 
treatment of. 468 
treatment of compheations, 
468 

ineidetiee of. 461 

mode of action on the heart, 

463 

in paroxysmal tachycardia, 
4S$ 

treatment of, with helium 
and oxygen, 102 
Atbrrems of abdominal aorta, 
269 

in senile heart, 358 
Alberosrierosif. xee Atheroma 
Alhteirs, ebronie enJargraoit 
of the heart ta, S3$ 
early degenmUre eardio- 
vascular changea in, 

536 

form for study of eardm- 
vavular eenditioni 
of, recommended for 
schools and colleges. 

537 

heart in. 531 

roentgenography of heart in 
exhaustion, 531 
sudden death of. not neces- 
sarily due to heart 
failure, 533 

Atropine intfale, as remedy for 
untoward effects of 
mccholyl. 337 

Auricle, iojeclions into, in pre- 

476 

right, meusuiic tnmor of, 
right ventricle and. 
from sarcoma of the 
knee, case report 
wiifa autopsy, 432 
tumor ID. 433 

septum of, absence of. con- 
genital. 341 

with absence of mem 
branous portion oi 
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Inttrventncular 8ep- 
turn sn<1 congenital 
heart block, case re- 
port tvhh autopsy, 
J43 

conBcnital defects of. 341, 
342 

entire absence, 341 
illustrative eases. 343 
patent foramen ovale. 341 
persistent ostium pri 
mum, 341 

defects of. congenital, 341 
Auricular fibrillation, let Fi 
brillaiion, auricular 
Auricular flutter, set Flutter, 
auricular 

Auricular nodule, spread of 
excitation impulse 
through. 382 

Auriculoientricular block, 400 
Aunculo'emricular node, in 
conduction jysieni, 
diagram of. 582 
function in conduction of car- 
diac impulse, 383 
Auscultation, 12 
Amplified, 23 
transdigital, 16 

Austin Flint heart murmur. 21 

B 


co/i. as cause of accftc 
bacterial endocardi- 
tis. 183 

laJIueHta, as cause of sub- 
acute bacterial en- 
docarditis, 189 

fiaeiaKeus. as cause of acute 
bacterial endoeardi- 
tis, 183 

Balneotherapy, see Hydrother 
apy 

Barbital, effect of. on senile 
heart, 363 

Barbiturates, m treatment of 
coronary artery dis 
ease, 271 

Barium chloride, m treatment 
of complete heart 
block, 403 

Basal mcialiolism, m cardiac 
disease,-5S 

depressed rate of, significance 
of, SS 

elevated rate of. in conges- 
tive failure, 59 
significance of. 39 
in hyperthyroidism. 353 
in relation to blood choles- 
terol, 371 

in ibyrofoxicosls, 59 


Beck operation for coronary 
artery disease, 273 
Deck triad, as symptom of 
chttmie constricting 
pericarditis. IBl 
Bed rest, indications (oti 527 
Bedstead, cardiac, 73 
Benzedrine sulfate, in treat 
mem of coRipfete 
heart block, 404 
Beri bert, 333 

cardiovascular pathology in, 
334 

circulatory symptoms of, 
treatment of. pitrcs- 
sm. 554 
heart in, 353 

wet type. cardiorascnlsr 
symptoms of, 333 
Biliary dyskinesia, caused, by 
heart failure, 477 
Biliary tract, disease of. and 
coronary disease, 
with cardiac im- 
provement following 
cholecystectomy, ca‘t 
report, 481 

Bismuth soboiirate, in treat 
tnenc of hypericn 
Sion. 307 

Bismuth therapy, by effects of, 
216 

for cardiovascular syphilis. 

technic of, 313. 216 
equipment Cor. 216 
intramuscular, 216 
oral. 217 

site of injection. ZI6 
sobismmol mass. 217 
stomatitis as result of, 2>7 
Blood, analysis of. as routine 
measure of diagnos 
IK aid. 36 

technic for preparation of 
specimen for. 57 
choteslerol, in diabetes and 
myxedema, in rela- 
tion to arterioscle- 
rosis. 573 
m myxedema, 371 
in non toxic goiter. 371 
in rctalion to basal metab- 
olism, 371 

in Ibymd crisis, 371 
sedimentation rate of, see 
Erythrocytes, sedi 
mcntalmn rate of 
Blood pressure. a«e m rdalion 
to. S3 

arterial, estimation by aus- 
cnitatory method, SO 
basal, detcrminatioa of, 52 
dailr vaiialims of, 52 


Blood pressure— (Ccitfi’nufd) 
determination of, by oscil- 
lometric method, S3 
standardization of methods 
as recommended by 
the American Heart 
Association and Car 
diac Society of Great 
Britain and Ireland, 

51 

diastolic, normal, 53 
elTect of sleep on, S3 
in females, 53 
in hyperthyroidism, 355 
m leg. special sphygmomano 
mefne cuff for, 52 
low, see Hypotension 
physical and physiological (ac- 

52 

pulmonary, as sign of hyper 
tension, 299 

pulse, S3 

ID senile patients, 362 
regulation of, 562 
systolic, normal, 33 
unequal simultaneous, as sign 
of cardiovascular 
syphilis, 213 
variations, daily, 52 

effect of respiratory fac- 
tors and position on, 

53 

m relation to age, 53 
venous, 54 

in cardiovascular diagnosis, 
36 

determination of, 54 
apparatus for, 35 
clinical significance of, 
53 

by direct method, 34 
by Hales method. 54 
by inspection of external 
jugular veins, S6 

significance of. m cardio 
vsscular diagnosii, 

55 

Blood transfusion, of human 

of subacute bacterial 
endocarditis, 193 
in Irealment of subacute bac- 
terial endocarditis. 
192, 193 

Blood lessels. In rheumatic 

Body types, as related to shape 
and position of 
heart. 30 

Bradycardia, etiology of, 379 
management of, 379 
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Brain, in rheumatic heart dis 
eate. 122 

Brain stem, injuries of. an 
etiological factor in 
hypertension, 293 
Brticella organisms as cause of 
subacute bacterial 
endocarditis. 189 
Bundle branch, left, diagram 
of. 582 

right, diagram of, 582 
Bundle branch Uork, diagnosis 
of. 3?S 

c!ei.lrocardiogram in. 623 
electrocardiogram in, simu 
lating sentricuiar 
strain 653 

right, electrocardiogram in. 
624 

transient electrocardiogram 
in. 626 

Bundle of fits, m rondurtion 
system SS3 
diagram of, 582 

C 

Cachexia, aneurvsmal 236 
cardiac. 153, S42 
sttuniipriTa. 370 
Caffeine, in treatment of core* 
nary artery disease, 
271 

sodium benaoate for shock 

gency of coronary 
occlusion, 504 

Calcium, deposition of, in con- 
stricting adhesions, 
ISO 

dietary requirement of, 540 
fatal effects of intraie- 
nous administration 

in senile heart, 558 
Carbohydrate, classification of 
fresh vegetables and 
fruits according to 
content of. 546 
dietary requirements of, 540 
Carbon di-oxide baths, sedative 
effect of, 518 

in treatment of artenascle 
rosis, 518 

coronary occlusion with 
angina, 519 
heart disease. 514 
illustrative cases. 518 
indications for, 516 
technic of. lUustrative 
cases, 518 


Cardiac arrest, during anesthe- 
ua. 474 

infra auricular injections 
for, 476 

by intracardiac Snj'ee- 
tioas. 47$ 

massage of heart. 475 

preseotioa of, tlefibnlla- 
tioa, 47$ 

fircsentton of, drugs in, 
47S 

seotriciilar ffhntfatuin. pre. 
vention of, 474 
CardiDSCope, S81 
attachment for electrocardio 
graph, $80 

Cardiolboracic ratio, calcuU- 

Cardiovascular disease, produc- 
ing acute alxlmninal 
symptoms, 477 
ehsslficalion of. 477 
Carditis, as early manifesta- 
tion of rheumatic 
heart disease, 136 
Carotid sinus, hypersensitire. 

causing sinus brady 
cardia, case report, 
57 

etiology of. arteriosrierosis. 
579 

sex locidence of, 579 
syncope, as cardiac emer- 
gency. 500 

treatment of. nith thiamin 
chloride. 579 

Carotid j'ugular anastomosis, for 
aneurysm 356 
steps in. 258 
snccessfnl ease of. 257 
CrlKClomy. anatomic and phys 
lologK basis for, 
5125 4 

bilateral, for malignant hyper- 
tension In young 
man, 530 

in treatment of byperlension, 
511. 513 

Cerebral symptoms, as toxic 
Rsanifcstallon of dig 
■tails, 79 

ease in pregnancy, 
450 

Ceviumic acid, in treatment of 
subacute bacterial 
endocarditis. 194 
Chancre, as pnmary lesion in 
cardiovascular syph- 
ilis, 209 


Chest, examination of. In 
cardioiascut.ir diag 

110519 , 9 

pain, in angina, 4 
as cardiac tmergeoey, 496 

in coronary disease, 4. 264 
differential diagnosis in var 
ious forms of car- 
diac disease. 4 
in effort syndrome, 4 
decfrocardiogram taken a 
few hours after on 
set of, 646 

owing to excessive indul 
coffee. simulating 

case. 268 ^ 

precordial. 4 
related to exertion, 4 
role of prematnre eardiac 

in spontaneous bypogly- 
eemta, 389 
transient, 4 

wounds of, Involving heart, 
486 

Chryne-Slokfi respiration. 6 
as eanliovaseular symptom, 
5 

Children, cardiac, ipeciil 
schools for, 550 
treatment of, loctal serviee 
as factor in, 565 575 
eleetroesrdiogram In, 650 
tee c/te Electrocardio 
gram 

heart disease in, tee a/« 
under names of dis 


heart hospital for, 152 
Cblorides. as diuretics, 87 
Cholecystectomy, with favorable 
effect on electrocar- 
diogram, 480 

Cholelilhijsis. as cause of ar- 
rhythmia. 480 


complicated by cardiac symp- 
toms, relieved by 
removal of stones 
from gallbladfcr or 
common duct, 433 
by heart disease, surgical 
treatment in, 483 
Chorea, in rheumatic heart 


of, 134 

ent of. by fever in- 
duction, 154 
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Cigarette cough vs asthma, *164 
Circulation, reripheral. failure 
of, tte Circulatory 
failure, peripheral 
tune of, as demonstration of 
effect of digitalis, 7& 
Circulatory failure, peripheral, 
MI 

causes of, 71, SU 
symptoms of, 511 
treatment of, 511 
Claudication, intermittent, com 
plicated by arterio- 
sclerosis and diabetes 
mellitus. 390 

Climatotlierapy. in rheumatic 
heart disease, 135 
Clubbing of fingers and toes, in 
cardiovascular diag 
RQSIS, 34 

Coeur en sabot, 43, 349 
Cedds, effect of, in rheumatic 
heart disease, 140 
Collapse, 4C» Circulatory fail- 
ure, peripheral 

Color of face and lips, as fac- 
tor in cardiovascular 
diagnosis, d 

Committee on Cardiac Clinlea 
of the Asscciation 
for the Prevention 
and Relief of Heart 
Iliiease, practical 
guide for diagnosis 
of heart disease, 59 
Community resources, rendered 
available in treat, 
ment of heart dis- 
ease, by social serv 
ice workers, 572 
Conduction syittm, lesions of, 

in various types of 
block, diagram of, 
627 

ox heart demonstration of, 
584 

Bdtmslrc ol eotnpo 

neiit parts of, 582 
as shown by India ink injec- 
tion ol heel heart, 
583 

Congenital heart disease, 328 
bicuspid aortic and pulmonic 
valves, 334 

clinical classification of car- 
diac defects. JJZ 
acyanotic group. 331 


shunt «Kh possible 
reversal of fiow 


(cyanose tardivel, 
331 

Cyanotic group, 331 
complications of, pulminiarr 
tubrrctdosia. 330 
congestive failure as most 
commoii cause of 
death in, 352 
dexiroeardia, 335 
etiology of, 328 
idiopathic hypertrophy, 333 
incidence of. 328 
inicrauncular septal defects, 
341 

interventricular septal defect. 
336 

patent ductus artersosis, 333 
prognosis in. 352 
roentgenography in dcmiio- 
nration of. 42 

sedimentalion rale of erylh- 
tticjus tn. SB 

signs and symptoms of. 327 
clubbing of fingers and 
toes. 330 

congestive failure. 330 
cyanosis. S29 
physical, 329 

special schools for children 
afflicted with. 331 
With supenmposed subacute 
bacterial endocardi- 
tis. 331 

supernumerary pulmonic 
cusps. 334 

symptoms of, polycythemia, 
330 

treatment of. 331 
Constipation, in coronary artery 
disease, treatment 
of, 273 

Convalescents, home treatment 
of. 140 

soaal service as aid in, 570 
Convulsions, in malignant hy- 
pertension. treatment 
ol. magnesium sul- 
fate, 320 

Cor pufmonale, acute, as car- 
diac rmcrgeocy, 49S 
etiology of, 425 
symplotns and signs of, 
425 

treatment of, 498 
ebrODie, 436 

diagnosis of, 427 
etiology of, 426 
prognosis ut, 427 
secondary to bronchial 
asthma of long dura- 
tion, case report. 427 
symptoms of, 426 
illustrative eases, 427 


Cor pulmonale— (Coii/i’niicd) 
management of. 427 
roenlgetiogram and electro- 
cardiogram in case 
of, 428 

treatment of, see Cardiac 
emergencies 

Cor triloculare biyentriculosum, 
343 

Cor viltojum, see Ilairy heart 
Coronary artery disease. 259 
see also names of individ- 
ual coronary diseases 
such as Coronary 
occlusion, etc 
age incidence of, 262 
anatomy and pathology of. 
262 

aneurysm in. 267 

with angim peelonv, post 

problem tn. 476 
referred pain simulating 
gas(rointe<(inaI eon 
ditioRs. 478 

relieved by abdominal belt, 
2S2 

cardiac failure in, 263 
cardiac irregularities in 263 
cause of death in, 269 
chest pain in, 4, 264 
CO existent with eboMithiasis, 
483 

complicated by acute coronary 
occlusion, with ab- 
dominal reference of 
pain, 478 

angina pectoris, 2?7' 

electrocardiogram in. 279 
with improvement after 
initial attack of 
thrombosis, case re 

following careful regu- 
lation, case report. 
278 

orthodiagram in, 279 
cardiaaeuresis, 421 
psycioneurosis, 432 
case report. 421 
diagnosis of, 263 

cleetrocardiogran) as aid m, 

267 

differential diagnosis from 

268 

disproportion between ana 
tom:e and clinical 
findings. 233 
etiology of, 260 

arteriosclerosis, 260 
focal infections, 26) 
syphilis, 261 
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Coreaarr artery diiease—CCtm- 
l<nued) 

fatal, m niyxfilnna following 
Tomtgraotherapy of 
thyroid gUnd for 
myxrdema. 369 
illoslrative cam. 276 
incidcoce of. 260 
including myocardial infarc- 
tion, electrocardio- 
gram ID, 633 
prognosis of, 268, 278 
sex incidence of. 262 
sudden death to, incidence of, 
332 

symptoms of. chest pain. 264 
gastrointestinal, 264 
tobacco as aggravating cause 
of. 268 

treatment of, absolute phys- 
ical and meotaf rest, 

273 

avoidance of tobacco, 27S 
of constipation. 271 
with drugs. 270 
barbiturates, 271 
caffeine. 271 
dirta>>s- 272 
morphine sulfate, 372 
nitrites, 272 
tbeebroffline, 371 
tbeopb7llme, 371 
unthines, 270 
general principles, 369 
of respiratsfy syaptomi, 

274 

spa treatment, 27S 
surgical, 27i 
Beck's apcraeias for, 27) 
total thyroidectomy, 37) 
by transplanting tissues to 
heart, 275 

Coronary occlusion, acute, com- 
plicated by complete 
heart block with 

death during an 

Adams-Stokea set- 
lure. 286 

Complications of. complete 
heart block with re- 
covery and death six 
years later from 

eongestise failure, 
case report, 234 
intraventricular or bun- 
d'e-braneb block and 
A-V conduction de 
feet. 286 

followed by ventricular 
tachycardia. 274 
management of. 273 
control of pam, 272 


Coronary oedafsan, acute — 
(ConliKitcd) 

aymptoms and signi of. 
504 

treatment of. S04 
glncooe. 274 
oxygen, 273 
test in bed. 27) 
angina pcctons in, treatment 
of, with carbon di- 
oxide balks, case re- 
poru S19 

eatdiac asthma in. 301 
as cardiac eme rg ency, aymp- 
toma and treatment 
of. 504 

treatment of, Contraindics- 
lion to digitalis in, 
504 

glucose. 504 
oxygen, 504 

dugoosis of. by ihytbrn 
of electrocardie- 
gram. 644 

dilTcreolialion from dissect 
ing aecurysm of the 
aorta, 323 

elcetroeardiogTao in, 634 
alleraiions in aorieubr 
complex ia. 636 
changing form of. 636 
following induced aoox- 
emia, 636 
serial, 645 

aeries of tracings felloning 
aiueb. 638 

old aatenor. ladicaied by elee- 
trocardiogram. 635 
poslerior, electrocardiogram 

fold direct Uadi), 

and oew direct leads, 
639 

followed by liansMot Com- 
plete heart block 
electroc a rdiogram in, 
645 

sudden dralb in, iiKidence of, 
283 

treatment of, conlntndiealian 
to digitalis in cases 
without congestion, 
86 

unsuspected, with sudden 
death fallowing rui^ 
Inre of left ventrieJe 
fbrough area of in 
farctmo. 230. 281 
Coronary acleiosia. complical- 
rrrg myxedema, with 
d'aifa following sec- 
md attack of coro 


nary thrombosis, 
ease report. 371 
in diabetes mcllitus, iacnlmet 
of. 238 

followed by arule coronary 
occlusion, diagnosed 
as gallbUdder dis- 
ease. case report, 
479 

in byperthyroldisra. 353 
Coronary tbromhnsis, 259, 265 
in cardiovascular syphilis. 275 
death following second at- 
tack in myardma 

complicated by cor- 
onary arteriosclrro- 
fis, 371 

in diabetes tnellitus, manage- 
ment of patient tn, 
390 

Cough, as cardiac symptom, 6 
cigarette, vs asthma. 461 
CreiiBism, sporadic, let Ily 
polbyroidism 

Cyanosis, eyaeose tardive. 331 
rtiology of, 7 

as factor in cardunafeulir 
dugnosii, 7 

D 

Dead itring, Sr cleetreeardiog 
npby, 60) 

Deafness, as result of quialdine 
therapy, 33) 

Death, audden. cardiovaicubr 
leilona veipoBiitle 
for. 283 

[a coronary artery disease, 
283 

rxlncardiae lesions respoo 
aible for. 284 

DefibrJlalioo, in prevention of 
cardiac arrest in 
anesthesia. 475 

Deficiency diseases, heart in. 
552 

tn berifcen, 533 
in rickets and scurvy. $)? 
Dexirceardu. congenital, diag- 
nosit of. 335 

electrocardiogram in, 603 
Dubeies mrllitos, angina |iee- 

of. 348 

pre-gnosts of, 388 
ancTioscleTotif in. pstbrgene- 
sis of. 283 

cardae complicaliocis of. mao- 
agement of. 287 
•mBpIicalrd tiy anermsclrro- 

tsiemiiteot claudi 
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cation, case report, 
290 

and iatermiltect claudi- 
cation, ortbcxiiagraiD 
and elcctrocardio- 
gttm in, 291 

congestive heart failure in, 
290 

coronary artery disease in, 
in elderly patients, 
treatment of. 289 
coronary sclerosis in, met 
rfence of, 2B8 

coronary Ihromtiosis m, rrun 
agemcnt of patient 
■n. 290 

electrocardiogram In, 656 
hypertension in, 288 
m relation to arteriosclerosis, 
287 

Diagnosis, according to nomm 
clature of American 
Heart Association, 
CO 

anacomte, ft 
of aorta and pulmonary 
arteries, 61 
coronary arteries, 61 
endocardium and valves, 
61 

myocardium including 
conduction system 
and heart as a 
whole. 61 
elielogie, 60 
physiologic, 62 
cardiae mechanism. 62 
cardiovascular. Roe ot gen 
methods in, 25 
dehnitian of, as related to 
cardiac disease. 60 
examination of patient in, 6 
history taking, 2 
Diarrhea, as toxic manifesta- 
tion oS digitalis, 79 
Diet, adequate, composition of, 
S39 

in anemia. S4I 
m arteriosclerosis, 541 
in cardiovascular syphilis. 
546 

in congestive heart failure, 
548 

in diahetes. 542 
as factor in etiology of or 
tenosclerosis in di 
abetes mellitus pa- 
tient. 2S8 

in heart disease. SJg 
in hypertension, 54J 
in obesity, 544 


Diet — (Cmli'iineif) 
rcitrictioo of, simple qnalita- 
tivci foods allonei], 
54$ 

foods to avoid, 545 
In rheumatic heart disease, 
I3S, S4S 
76 

are ofxe Foxglove 
action of, 76 

administration of, tntra 
muscular 84 
tMravenous, 64 
strophanibin, 84 
oral, 84 
rectal, 84 

allergic effect of. 81 
toniraindications (or, 86 
tn acute coronary occlu- 
sion. 504 
>n diphtheria, 86 
with ether or chloroform. 
86 

m neurocirculaiory asthe 
oia. 417 

tn pre- and postoperative 
conditions. 86 
in ventricular paroxysmal 
lacbyeardia, 506 
daugers of administering 
ephednoe to digital- 
■red patients. 86 
targe doses of calciuoi to 
digitalised patients. 
86 

dotage of. 83 
adequate. 85 

■0 ambulatory patients, 85 
m children. 85 
instruction of patient lA. 
85 

maintenance dose, 85 
Individual adjnstnient of, 
85 

maxiBium therapeutic dose, 
83 

effect of, on A V condoction, 
78 

on aoricolar flutter, as 
demonstrated in 
electrocardiogram, 
£30 

upon cardiac output in 
health and disease. 
78 

upon eircnlatoty rate, tests 
for demonsiTalion of, 

78 

on eleciroeardtogram. 

on T-vave, 649 
iRechaRisiD of, 78 
peripheral. 77 


Digitalis, effect of— (CVu/iiivfrf) 
Upon sino-auricular node, 
81 

Upon siie of heart, 77 
upon the stomach, 79 
Upon systolic blood pres- 
sure, 78 
tonic, 84 
toxic, late, 77 
undesirable, 79 
Wgal. 77 

Upon vomiting center. 79 

(ollouing admmis 
Iration of, 646 
hypersensitivity to. 81 
In patient with hyperteti 
Sion complicated by 
congestive failure, 
cardiac asihnia, aaJ 
hypersensiuvity to 
morphine, case re 
port, 107 

usprovemeot of circulator/ 
rate follonisg ad 
mioistrsiion of, 78 
sndioaliens for. 84 
overdig'ialization, effect on 
eieetroeardiogram. 
649 

pharmaceutical preparattens 
of. 81 
ouabaiD, 85 
stability of, 86 
strophanthin, 84 
poor tolerance for, m myx- 
edema. 569 

in pre-operative treatment 
of hypenhyfoiilisin, 
357 

toxicitr of. 79 

cardiac manifestttions ol, 
81 

symptoms of, 79 
in treatment of auricular flut 
ter, J92 

of coronary artery disease 
272 

Digitalization, see al/o Digi 
tails, toxicity of 
in treatment of cardmc fail 
ure m hyprftension. 
509 

Dimethyl xanthine zee Theo- 
phylline 

Diphtheria, cardiac manifesia 
lions in. 438 
prevention of, 453 
treatment of, 438 
rontmndicatlons to dlg-lalis 
in. 86 
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Dim-rt.cs. 87 

ammonium ciloride, 90 

ID form of snppositoncs *9 

mercunal, mode of action of, 
88 

contraindications, 91 
indications for, 91 
orjanic 88 

non of. 91 

patients, 90 

tectinic of admmirtration 
of. 89 

untoward effects of. 90 
treatment for, 90 
unthmrs. 87 

Ductus arteriosus patent, 388 
direction of Sow lO, 338 
RiqI <«7 of. 333 
incidence of subacute hac 


m, 206 

murmur m, 20 
operaure exposure of. 
Kfaematic dravinf 
of, 339 

prognosis in. 333 
roesitgesogram and sebe 
Butie dnwiag of. 
838 

surgical Ireatmesi of. in 
d catioQS for, 340 
Durozies murmur, elicitation of, 
17 

Dfipaea, a-thmalic, treatment 
of, 469 

from allergic new point, 
469 

anesthetic, 470 
antiprnn and acetan. 

Iide. 469 
epmephnue, 469 
iodides. 469 
oxygen, 470 


as cardiac emergency, 493 
careful follow-up treatment 
of. 499 



paroxysmal, see Asthma, 

prognostic significance of, 3 
in rheumatic heart disease. 


ment of. 469 

treatment of, mercury diu- 


Dyspnca^treatnientef — (Could ) 
Bon-speeifie protein shock. 
469 

xeiieseclMm, 470 
types of, in heart disease, 5 

E 

Edema, as cardiac symptom, 7 
rtiotogy of. 8 

nrffiae, irtofment of, aor- 
enry iliarrties in, 91 
■n ctBigestiie heart failure id 
diabetes mellitua, 
(realiiMfil of. 390 
piiiiDg iTpe of, in congestiie 
cardiac fanore. 7 
pulnionary, in cardiac 
a«(hma. 301 

paroxysmal, in asthmatic 
disease. 466 

treaimcnt of. by Sootbey's 
tubes. 97 

Effort syndrome, ut Asihenia, 
oeoroeirenlatory 
chest pain in. 4 
or soldier's heart. 410 
Etsthorea's fnaogle, 397 
EiectrKity. stimuli cxf«n 
meotal work on, 574 
Qeetmcardiograin. t« oUo 
Dames of disease*, 
and lUostiative cates 
in angina pectons. 48 
tn arrbythoua. 47 
artefacts in. etiology of. SS7 
meolat reactioos of pa- 
tient. $88 

IS assessment of surgical 
risk, 473 

A V nodal ibrtho. 607 
axis dexiaCMm. leli. in chil- 
dren. 631 

ngbt. at birtb. 631 
ut cbildren. 651 
before and after cbolccysiec 
lomy. 482 

in cardiac infection, 43 
in (hildmi. 650 
F ware, 630 
P R intrTTab. 649 
RS-T inierral, 631 

sinns arrbythniia, 561 
T ware, 631 

condtlioos placing extra load 
on left TCBindc. 633 
in dubrtes, 636 
effect ot bilateral extreme 
hypertrophy of the 
heart npon. 600 
of digitalis on. orerdigi- 
talizatiao. 649 


Electrccardiogram. efftet — (Con- 
fiaaed) 

of drugs on, 49 
of transrerse position of 
heart upon, diagram 
of. 598 

of vagal actum npon. 606 
electrical axis of, and its de 
viatlon, 597 

at earned by ontsile in- 
flueaces. 600 
left deviation. 597. S9S 
right deviation, 597. 598 
in esscniial byperteosion, 4S 
cxtrasystoles in. 608 
form to be fil’,eil out for coi 

of, 601 

in hyperthyroidisin, 355 
leads, precordial. 633 
nuscetlaneous patterns, 631 
in myocardial disease. 49 
normal conjurtioa time in 

adult rs. child. 169 
noma! 6-Iead. taken by eld 
technie, 637 
in old pertens, $C0 
in paroxysmal rapid heart 
rate*, *$ 

paroxysmal tachyardias in. 
613 

in pericarditis, 633 
precordial leads, 637 
m pregnancy, 444 
premature auricular conine* 
hoRS. 60S. 609 
prematBre vtiiincolar con 
tnctiopt in. 610. 611 
reading of, 601 

in conncclion witb detailed 
clinical data. 601 
method of procedure in, 
601 

relation to spread of eacrta 
tjon impulse for eon 
traction, dugram of, 
384 

with timnltancous sound trac- 
ing. 584 
Single lead. 585 
leehnieal faults of. S87 
in valvular lesions, 49 
variations produced by dif 

lensioa. 588 

movements of patient. 385 
ventricular escape in. 606 
ventricular strain. 651 
left, 633 
right. 633 

in ntamiD B|-deficiet>cy, 533 
wandering pseemaier. 607 
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Electrocardiogram — IContinucd) 
waves of, S8+ 
sUerattpns in actchin^, 
P-wave changes, S91 
P-R interval. 591 
QRS complex, changes 
m, 592 

significance of, 591 
*•£■', or fibrillation waves, 
622 

manner of inscription of, 
584 

naming of, 584 
Pwave, SS9 
PRfPQ) interval. 590 
Qwave, changes in, 593 
QRS group, duration of, 
594 

or ventricular complexes, 
590 

variations of, 594 
UT interval, 591 
changes m, 595 
RS T interval, 591 
changes In, S9S 
Twave, 590 
changes m. 596 
inversion of, hj mechol>l, 
337 

Mectroeardiograph, cardiOKOpe, 

580 

modern mobile type, 579 
principles of, 577 
recording mechanism of var 
loiti type) cl, 580 
string galvanometer type, 579 
vacuum tube type, principles 
of, diagram of, 581 
Fleclrocardiography, 47, 574 
additional precordial leads, 
manner of obtaining, 
586 

appsrafiM far, S77 
bedside tracing, 580 
dead string m, COS 
electrodes, for direct and in 
direct leads. 585 
in position, 585 
history of, 574 

early experimental work in 
electropfiysiology, 574 

leads for, experimental com 
biriation of, 640 
lead I, manner of obtain 
ins, 586 

lead II, manner of obtain 
ins 

lead III, manner of ob 
faining. 586 
lead IV. 638 
precordial, 637 


Electrocardiography, leads for 
— ( Confix ued) 

yaftse ol direct leads, 643, 

644 

management of patient dur- 
ing, SSS 

physiological principles of, 
SS5 

position of patient in. 589 
preparation of skin for con- 
tact witii electroifes, 
586 

room for, 588 

Electropbysiology, eariy expert 
mental work m. 574 
Electrothefapy, in heart disease, 
522 

Embolism, caused by heart fail- 
ure. producing afa- 
domiDal symptoms, 
478 

cerebral, as cause of death 
10 rheumatie heart 
disease. ($0 

differentiation from dissect 
lOg aneurysm of the 
aorta, 324 
OKcbanlsm of. 509 
ntaU'ipU episodes of, in sub 
acute bacterial en- 
docarditis. ease re 
port with autopsy, 
197 

preventive measures, 509 
pulmonary, inffuciicing course 
of rheumatic heart 
disease with mitral 
stenosis and conges 
five failure. 144 
in rheumatic heart disease 
with auricular fibril- 
lation and dyspnea. 
153 

as sign of acute bacterial 
endocarditis, 186 
subacute fiacten'af enifocar- 
ditis, 191 
symptoms of, 509 
treatment of, S09 
Emergencies, cardiac. 496 
abnormal ifaytbms. 501 
Adams Slokea seizures, 503 
allergic asthma, 499 
aortk lesions, SOO 
auricular fibrillation. S07 
aurinilar fintter, 507 
backward heart failure, 503 
bronchiat asthma, 499 
cardiac asthma. SOS 
cardiac resuscitation ii, 
503 


Emergencies, cardiac — fConJd) 
carotid sinus syncope, 500 
chest pa/a, 496 

in acute, pericarditis, 
498 

in coronary occlusion. 496 
in pulmonary embolism, 
497 

coronary occlusion, 504 
dyspnea, 498 
embolism, 539 
emotional syncope, 500 
extracardiac factors pro- 
ducing syncope, SOO 
heart failure, 505 
b/gh vagal tone SOO 
palpitation, SOI 
paroxysmal tachycardia, 
499, 505 

pericardial effusion, 502, 
510 

peripheral eireulalory fa.l 
ure, 511 
syncope, 499 
throrebesis, SOI 
wounds and injuries of the 
heart, 502, 510 
Emphysema, in asthma, 463 
diagnosis of, 46J 
Encephalopathy, in malignant 
hypertension, treat 
ment of, magnesium 
sulfate, 320 
spinal puncture, 320 
Endarteritis, obliterative, >n 
syphilitic cardiovas 
nifar disease, 209 
Endocarditis, bacterial, acute, 

185 

bacteriology of, I8S 
blood in, 187 
electrocardiographic find 
■ngs in. 187 
embolism m, 186 
etiology of. 185 
gonococcal, comp/icafing 
puerperium, with au 
topsy findings, case 
report, 187 

treatment of, hyper 
thermia, 189 
hysterectomy. 189 
suIfaniJantnle, 189 
illustrative cases of. 187 
pathology of, 185 
prognosis in, 187 
signs and syrnptottis of 

186 

urine in. 187 
vegetations in, 186 
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Endocarditis, bacterial, acute — 
(Continued) 

diagnosis of, importance 
of routine blood cul 
tures in. 57 
subacute, 189, 196 
bacteriology of, 189 
dubbing of fingers and 
toes in, J30 

complicated by rheumatic 


developing after rheu 
matic heart disease, 
142 

etiology of, 189 
heart failure in, 191 
illustrative cases, 192 
laeidesce of, 190 
with insidious onset and 
of long duration, 
with autopsy find 
■ngs, cate report. 
194 

kidney in, 191 
maBagemest of patient 
m, 192 

with multiple embolic 
episodes, ease report 
with autopsy, 197 
in pateot ductus arte 
riosus, incidence of, 
206 

pathology of, 190 
petechias on abdomen, 



signs and symptoms of, 
190 

embob, 191 

heart murniurs in. 191 
splenic infarct in, 201 

superimposed upon cal- 
cific aortic stenosis, 
205 

topsy, 206 


Endocarditis, baetenal, subacute 
— (Cofirfimed) 

supeiimposed on omgeni 
tal heart disease, 
3S1 

on syphilitis aortitis 
and valvulitis, pos 
sibility of, 207 
Irealmmt of. with Mood 
transfusion of im 
ronntzed blood, 192 
« ilh cevitamic acid, 
194 

heparin suUapyridinc, 
200 

serum, 192 

sulfanilamide, results 
of, 198 

anltapyridme, 199 
thiamin chloride, 194 
rheumatic, treatment of, il- 
lustralive case, 112 
Eoterococeus, as cause of sub- 
acnie bacterial en- 
docarditis. 189 

Eosioephilia, as sign of allergic 
effect of digitalis. 81 
Ephednne, adminisiration of 
atropine to prevent 
reflex vagus stimu- 
lation and byperten 
tion following, 402 
Epicardium. tumor nodules in. 
408 

EpiBepbrine, cautious n«e in 
surgical cases, 474 
hydroehforide, harmful effect 
ID ventricular tachy- 
cardia of pre fibril 
lary type and in ven 
IricuJar fibrillation, 
402 

in treatment of Adams- 
Stokes seizures, 402 
Eryihrocylcs, sedimentacion rate 
of. 57 

ID congenita] heart disease, 
58 

in congestive cardiac fail 
ore. 58 

as gauge of condition in 
case. 120 

as guide in treatment of 
cardiac disease, 57 

in Tbemnatic carditis, 57 

IS ^yblitic heart disease, 
58 

Erythrol tetranitrate, ta treat- 
ment of angina pec 


Esidrone, composition of, 92 
Euphyllm, tee TheophyUine 
Euart’s sign in acute periar 
ditis, 164 

Examination of patient, abdo- 
men. 24 
auscultation, 12 
for cardiovascular diagnosis, 
6 

type of breathing, 6 
extremities, 24 
inspection, 9 
lungs. 24 
percussion, 11 

Exercise, for ambulatory pa 
tiests, planning of, 
529 

apparatus for, S2S 
blood changes in, 526 
combined with dietary restric- 
tions for obesiiy, 528 
food as source of energy for, 

526 

graded, for building reserte, 

527 

in heart disease, 526 
prescription of. 526 
IB trslning of aihletei. 527 
of cardiac child, 520 
walkisg, 538 

tee elto Games! Gymnastics 
Extiarysloles, 280 
in absence of other signs e{ 
heart disease, case 
report. 382 
allergy in, 459 
auricular, 281 
m cardiac neurosis follow 
ing trauma, 331 
definition of, 280 
electrocardiogram in, 608 

etiology of, allergic, 459 

in hypertension, 282 
illustrative eases, 2SI 
multiple, In post traumatic 

ing significance of, 
281 

origin of, 2S1 

significance of occasional oc- 
currence of, 380 

heart disease, 382 
Extremities, blood pressure of. 

determination of 54 

patient. 24 

Eyes, inspection of. for diac 
nosit of cardiac dis 
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Tafe, color of, as factor in 
cardiovascular diag- 
nosis. 6 

raininess, as card/osascular 
symptom, 6 

Tallot tetralosy, 347 
Combination of defects in, 
347 

diflercnlial diagnosis from 
complete pulmonary 
stenosis, 3S0 

scbcraalic drawing of, 347 
signs of, 347 

Fata, dietary renuireiaenls of, 
540 

rt\er, low grade, continuous, 
importance of re- 
peated blood eulturcH 
in, 57 

as sign of invasion of heart 
in rheumatic fever, 
J24 

Fever therapy tn acute Bonoeoc- 
cal endocarditis, 189 
in chorea of rheumatic heart 
disease, 134 

m subacute Imcterl.tl endecar 
ditia, 192 

in treatment of heart disease, 
S33 

ribrillatien, atirleuiar, 394 
adrenal factor in, 397 
allergy in, 397 
tllusiralive ease. 459 
as cardiac emergency, 
treatment of, 507 
as cause of perpetual ar- 
rhythmia. 394 
in child with congenital 
heart defects, 350 
complicating rheumatic 
heart disease wilh 
congestive failure, 
395 

as complication of rUeu- 

with pulmonary ent 
boll and dyspnea, 
152 

electrocardiogram in. 631. 
632 

■Ilustratise eases, 395 
incidence of, 396 
inciting factors in, 397 
insubilily of nervous sys 
tem in. 397 

paroaysm.at, of allergic 
origin, illustrative 
case report, 459 


Fihritfafion, auHcufar, paraxys 
mal— (Conltnneif) 

etiology of, hyperthyroid- 

in jitegoancy, 449 
vs premature beats, ttag 
nosia of, 37$ 

in senile beart, causing 
coogestise failure, 
398 

in ihyrotaxicosia. incidence 
of. 357 

treatment of, qoinnline. 
337 

following toxic states and 
infeetious disease. 
398 

Iraumalic. 494 
treatment of, 198, 399, SO? 

quinidine, 398 
in young people, 394 
ventricular, in cardiac ar 
rest in anesthesia, 
pretention of. 474 
electrocardiogram m 61$ 
harmful effects of epine- 
phrine hydrochloride 
in. 403 

ringers, and toes, clubbing of. 

in congenital heait 
disease. 330 

in other conditions, 330 

riiiids, restriction of. conges- 
tive heart failure, 
$48 

Fluorotcope. with orthodit- 
graphie attachment, 
37 

Ffiioroacopr. in aortic regurgi 
tation. 40 

m cardiovascular diagnosis. 
25 

in combined mitral and aortic 
lesions, 40 
in hypertensiQil, 44 
ingestion of barium paste os 
aid lO. 38 

m mitral stenosis, 37 
negative findings in serious 
, heart disease, 46 
standard positions for. 33 
snteropostenor position, 38 
lateral position, 33 
left anterior oUiqne posi 

right anterior oUique posi- 
tion. 32 

study of hesrt acuon as a 
nhole during. 46 
in tricuspid lesions, 40 


Flutter, auricular, 390 

complicating rhcumalie 

report, 393 

course of, diagranJ of B28 
elcctrocardiograin iii, 392. 
626, 628 

illustrating effect of digi 
tails, 630 

showing ventricular re 
sponses, 629 
inciifence of 391 
piroxysmal, complicating 
tliyeocorictisis re 
lieved by sulitutal 
thyroidectomy, 360 
m Dilierwise uorm.il 
heart, case repoit, 
391 

treatment of, 392 
digitalis III 392 
Quinidine, 393 
ventricular rate in, 631 

reml. as source of energy for 
exercise. 526 

Food allergy, m extrasystolei, 
459 

as cause of paroxismal taehy 
eardn 388. 390, 458 

Foramen ovale, patent, 341 
illustrative case with ati 
topsy, 341 3 

with pulmonary stenosis 
ease report with au 
topsy, 346 

Fosslove, WiHiam Withering't 
account of, fac 
simile, 80 

Fruits, classidcaiion of, accord 
ing to carbohydrate 

content, 546 
G 

Gallbladder, disease of, dif 
ferential diagnosis 
from heart disease, 
480 

relation to cardiac disease, 
479 

simulvled by coronary 
sclerosis followed by 

Sion, case report, 479 
reflex pathways to heart, 480 
sdmulafion of. hading to 
heart block, 481 

Gallop. 15 

in hypertension without auric- 
ular fibnlhtion 303 

Call stones, ree Cholefithiasii 
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Rimes, compelitive, eonlram- 
d.eatedjn heart d.s 

Ca«lrointe'tinal symptoms, in 

of heart failure. 477 
as manifestation of toxic 
effect of gainidine, 
3S4 

ton Gierke's disease, 333 
GlanduUr extracts, in treatment 

tnenopau'C, 308 
Glucose and insulin diet in 
angina pectoris 246 
Glycogen, storage in heart. 333 
Colter, exophthalmic fatal 
postoperatne crisis, 
case report with au 
topsy. 363 

treatment of subtotal thy 
roidectomy. followed 
by hypothyroidism, 
362 

toxic tre Goiter, exophtbal 

Gonococcus, as cause of acute 
bacterial etidocar 
ditis 183 

Gout, in relation to b)perten 
lien. 296 

Crafts, in treatment of coro 
nary artery disease. 
273 

Graham Steell heart tnurfflur. 21 
Grippe, electroeardiogram taken 
during first week of, 
6S6 

Crowing paifu, set Pain 
Gumma, of heart, incidence of, 
2tl 

Guy's pills, as diuretics. 88 
Gymnastics contraindicated in 
heart disease. 330 

Tiolent, ill effects of, 331 


H 


Hairy heart. 163 

tee alto Pencariiiia, acute 
fibrinous 

Ilay Fever m paroxysmal 
tachycardia. 438 
Headache, in malignant hyper- 
tension, treatment 
of, venesection. 319 
Ifeart, action of. fluoroscopic 
sludy of, 46 

in \arious stages of anox- 
emia. 475 


management of. 423 
tiger mottling, 424 


Heart — fOmfiniicd) 
in asthma. 461 
athletic. 532 
in hen ben. SS3 
compression of. acute, diag 
lioslic triad for. 491 
and cardiac hUare ia 
metastatic tumor of 
the heart, case re- 
port, 430 

conduction system, tee Con- 
duction system 
conlTacliois of, premature, 
tee Exirasyscoles 
in diphibena. 438 
dysionetion of. etiology of, 63 
effect of asihma on. 462 
fever vs toxins on. 436 
in deficKney diseases. SS2 
effect of vitamin Bi defideney 
533 

degeneration of. early, in 
atbteies, 536 

dilatation of, acute, in ath 
letes 533 

effect of titamin B| deficiency 
on. 554 

enlargement of, tee Ifeart. 
<ue and shape of. 
and Hypertrophy, 

examinatun of. in dd per- 
sons. 559 

in focal infections. 440 
function of, ordinary physical 

disturbances of. po«t Iran 

response to effort. 64 
in byperteosion. 301 
in bypertbyroidism. 360 
in infections. 436 
in mSuenia. 439 
intracardiac inieclions into. 

in prevention of 

anrsihesia. 475 
imuUe. 410 

massage of, lO prevention of 
cardiac arrest in 
aoestbesia. 475 
nerves of, extrinsic, diagram 
of. 604 

sympalbetjc. diagram of, 
257 

in pneumonia. 439 
position of effect of respira- 

turn on. 28 

with leblion to bodily 
types, 30 
in pregnancy, 442 

change ta positiea of. 443 
change sQ sixe of. 443 


Ilearr. in pregnancy — (Coxtix- 
ved) 

examination of. 443 
murmurs of. 444 
reflex pathways from gill- 
bladder. 480^ 

of work to level of. 
285 

in rickets. 337 
rnentgenography of. ia ex 
hausled athletes 534 
rupture of. spontaneous 532 
traumttic, 490 
in scarlet fever. 438 
in seutiy, 557 
senile. 338 

angina pectoris in. 362 
atherosclerosis or atheroma 
tn. 5SS 

blond pressnre in. 362 
calcium in. 358 
congestive failure produced 
by attack of aurieu 
tar fibrillation in, 
398 

electrocardiogram !n, 560 
examination of, 339 
heart block in, 562 
sympienu of, 339 
IreatiBrnt of, 560 
daily regimen, 361 
drugs in, 361 
digitalis, 561 
glucose, 361 
morphine. 331 
aedativrs, 362 

shape of. altcrationa in, 28 47 
in aortic tegurgltatum, 40 
in mitral stenosis, 37 
triangular, 40 
site of. 33 
alterations in. 27-47 
in aortic regurgitation, 40 
determination of, 33 
in mitral stenosis. 39 
standstill of, in anesthesia. 

stoppage of. tee Cardiac ar- 
surgery of. tissue IranspUn 

three-chambered, 343 
in thyroid disease. 353 
topography of, in anteropos- 

right oblique posi- 
tion, 31 

in left anlenor oHique 
position and lalcral 


in tubereulosis. 440 
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iTeart,— (Coiiliiirt?<?) 
tumors of, icr also Tumors, 

melastaiic, causing hotrt 
block, case report 
with autopsy, *07 
from sarcoma of knee. 
432 

rrdules in epicardium, 408 
in right ventricle. 408 
wounds and injuries of, 484, 
SIO 

as cardiac emergencies S02 
cardiac records in, inipor 
tance of, 487 
in chest wounds, 486 
electrocardiogram in, 65S 
following itah Hound of 
left ventricle, 637 
followed by arrhythiius. 491 
by congestive failure. 
490 

by heart block. 494 
illustrative ease, 494 
non penetrating, 489 
symptoms of, 490 
iniinediate onset, 490 
late onset, 490 
penetrating, 48$ 
penetration of myocardium 
tn, 489 

prognosis in, 489 
synptons of, 488 
post traumatic aiigma, 490 
post traumatic functional 
disturbances, 490 
relation to pre existing dis 
ease, 487 

rupture of (he hear;, 4S9 
Signs of, 510 
treatment of, SlO 
fJearf block, 399 

ss Adams Stokes sei/ures, 
407 

caused by stimulation of the 
gallbladder, 431 
complete, in acute coronary 
occlusion with death 
during Adams Stokes 
seiaure, 286 

with Adams Stokes seiz 
ures, complicating 
hypertensive cardio 
vascular disease, 
case report, 404 
coroplieated by Adams 
Stokes seizure, case 
report, 40! 

electrocardiogram m. 617 
doe to tumor metastasis, 
case report with au 
topsy, 407 


Heart block — ^(CetifiaxeiO 

treatment of. banum cbic* 
nde in, 405 
benzedrine sulfate, 404 
cpliedrine, followed by 
atropine. 403 
mefrazoL 405 

congenital with complete 
absence of interauric 
alar septtun and of 
membranous portion 
of interventricular 
septum case report 
with autopsy, 543 
diagnosis of, 344 

in older children, 346 
mentgenogram taken 4 
hours before death, 
344 

in coronary artery occlusion 
with recovery and 
death 6 years latti 
from congestive fail 
ure, 284 
diagnosis of, 400 
disproportion between ana- 
tomic and clinical 
findings. 400 

c'ectrocardiogram in, 399, 
615. 616 
etiology of 400 
gumma. 400 

metastatic cardiac tumor 
invading septum, 407 
first stage, electrocardiogram 
of with prolongation 
of r R intervals, 593 
m rheumatic fever, ease re 
port, 401 

inromplele. electrocardiogram 

m. 616 

iDfrawntrieidar. eJrctroear 
diogram in, 625 
or bundle branch, compli 
eating A V conduc 
(ion defect in cOr 
onary occlusion, 236 
meebanism of, 399 
partial, with .\danis Stokes 

attacks, coniraindica- 

Uoa for digitalis m, 
86 

in rheumatic fever, impor 
taoee of vagal re- 
in senile patients. 562 
trasmatie. 494 
treatment of, wHh ephedune, 
403 

various types of, and site of 
lesion in conduction 
system in each type, 
dtapam of, 627 


lle-irt disease, in Adams Stokes 
seizures, SOS 
of allergic origin, 4S4 

crjterii for proof of al 
lergic origin, 456 
possible effect of repeated 
and prolonged al 
lergic responses on 
Structure, 4S4 

artenoseterotre. with angina 

pectoris, successfully 
treated by applica 
tioD of abdominal 
belt, case report, 25-1 
in asthma, treatment of com 
plications in. 468 
classification of. anatomic, 61 
eiifilogie. 60 
functional, 63 

patients with cardiac dis 
ease and no limita 
turn of physical ac 
tivity, 64 

patients with cardiac dts 
esse and marked 
limitation of physi 
eal activity, 65 
patients with cardiac dis- 
ease and slight linii 
tatisn of physieil 
activity. 54 

patients with cardiac dis- 
ease unable to carry 
on any physical ac- 
tivity without dis- 
comfort, 65 
therapeutic, 65 
with regard to rcstneiirin 
of activity and pen 
odic examinations, 
65 

coexistence with asthma, 463 
diagnosis of, 465 
paroxysmal pulmonary 
edema in, 466 

complicated by astlinia. 462 
dental extractions in. exacer 
bating effect of, 197 
diagnosis of, tee alto under 
Diagnosis and illus 
trative cases under 
names of diseases 
according to nomenclature 
of the American 
Heart Association. 
6S 

illu-tralive cases, 66 
differential diagnosis from 
asthma, 463 

from gallbladder disease. 
480 
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Ileirt disease — (Conlinwed) 
elTeels of air trasel on pa- 
tients with, 230 
of altitude on patients 
mth. 250 

of hyperthyroidism on, 354 


of traumatic injury upon, 
487 

etiology of. asthma as factor 

funrtiona], 410 
classiOcalion of 63 
neurocirculatory asthenia, 
410 

imaginary. 410 
managemenl of patients in, 
see afro illustratise 

obscure etiology of, nielhoi] 
of listing. 66 
potential. 65 

in presnaney. classification of, 
443 

etiology of. 443 
management of, 453 
nsk of 452 
typei efi 445 

pulmenary, ite Cor pulmonale 
referred abdominal pam m 

illustrative cases. 475 

relation to gallbladder disease, 
479 

sudden death in, is coronary 
artery disease, 282 
in coronari' eecfusion, 282 
>n hypertenstve cardiovas 
culnr disease, 283 
in syphilis of aorta, 2S3 
treatment of. nUh combineii 
oxygen therapy and 
thyroidectomy, 98 


with regard to instruc 
tion of parents, S6S 
with regard to rehabili- 
tation, 366 

surgical, ste Surgery, car 
diac problem m 
ice ciso illustrative cases 
under names of dis- 

Heart failure, 68, IIS 

lee also Circulation, periph- 
eral. failure of 
backward. 71 
in adults, 73 
age incidence of, 73 


leart failure, backward— 
(Cottlinued) 

aa eardiae etnergency. 502 
treatmeut of. SOS 
>n canliovascnfar syphilis. 

treatment of. 218 
caused by autveular fibril, 
latioa in senile 
heart, 39S 
>n cbilOreii. 72 
eomplieated with cardiac 
aslhun, fayperien- 
non, and fi/persen- 

and morphine, case 
report, 107 

complicating byprrtensiofl, 
case report with au- 
topsy, 216. 217 
compliealing rheumatic 
heart disease. 179 
with auricular fibrilU- 
lion, 29$ 

tft congenital heart disease. 
220 

■n diabetes metliius, 290 
diet in. 543 

•n eonealesetnce. 550 
with $0 grams of pro- 
tein and 1800 cal 
ones. 552 

fluid resIrKtion in. $42 
with 45 grams of pro- 
teio and 1400 cat- 
ones. 551 
Karell diet. 54$ 
effects of air travel in. 251 
cRecis of altitude in. 251 
eiidogy of, 72 
fatal 6 years after re- 
covery from toTo- 
nary occlusion eoot- 
plicaled by complete 
heart block. 284 
at nnoeuaUy early age 
following rhcnmatie 
farari disease. 143 
fever in. 74 

following traumatic injury 
of the heort, 490 

in hypertension, Irratment 

of. 309 

in infections. 426 
postoperatiTe, 476 
in pregnancy, prevention 
of. 452 

prognosis in, 102 
with pnlstts altennns com- 
plicating byperten- 


in surgical patients, delay 
of operation in. 476 
in syphilitic heart disease, 
fatal case, with an. 
lopsy, 107 


nient during short 
periods ef time, 9Q 
avoidance of phvsical and 
mental excitement 
and worry. 75 
beds for, 74 
bedside eommodes, 74 
cathartics, 74 
comfort of pailmi, 74 
diuretic drugs, 87 
follon up treatment, 702 
general measures, 74 
importance of slow treat 
meni, 91 
laxatives, 75 
management of patient 
in, illustrative eases, 
105 

meebanieal measures, 92 
joorphme, 75 
ouabain, 83 
oxygen therapy, 98 
with Southey’s lubes, 97 
squill. 8S 
stropbanthin, 84 


of embolism, 478 
classification of types accord 
ing to Harrison, 
rO 

congestive, see Heart failure 
backward 

during anesthesia, 474 

during convalescence, prin 
ciples for sclrctioo 
of, 531 
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J/Mrl fajJiirr — (ConllnueJ) 
Uysliineiic symtrome, tte 
Heart failure, liaek- 
tsard 

following cardiac compression 
in metaatiiic tumor, 
4 JO 

farnard, 71 

sudden death five days 
after operation for 
thyrotoxicosis, 364 
gastrointestinal symptoms of, 
477 

hypertension m, ?96 
left Sided ea 

of left ventricle, 68 
acute, iff Asthma, cardiac 
with cardiac asthma m pa 
Irene with past his- 
tory of bronchial 
nsihma, drfTerrnlrat 
diagnosis and man 
agement of patient, 
114 

mechanisms of, 68 
in coronary occlusion. 72 
factors produerng strain o» 
the heart. 69 

bitidrxnce to diastolic 611 
ing of heart. 72 
m ventricular Abrillatioii, 
72 

of right ventricle, etiology 
of. 69 
right sided, 68 
signs of, in iiifections, 436 
in subacute bacterial endu 
carditis, 191 
symptoms of. 68 
m sytihilitic cardiovascular 
disease, prognosis tn. 

in 

treatment of. Ill 
treatment of, digitalis, 76 
Heart Iiospital, for oIiiMren, 
daily routine in, 132 
educational facilities in, 
132 

for treatment of rheutnaltc 
heart disease. 130 
ffeart murmurs, 15 
Austin rimt, 21 
at birth, as sign of congenital 
heart disease, 329 
in cardiovascular syphilis, 
212 

clinical significance of, 15 
continuous. 20 

deicrmmaiion of site of origin 
of. 17 
diastolic. 17. 20 
Huroiiea, 17 


Heart ffluraiurs — lCoiitin»ei) 
Graham Steetl, 21 
in hypertension, 303 
intensity of, factors involved 
in. 18 

sigm^tance t>f, IS 
m patent duetns arteriosus, 
30 

in pregnancy. 444 
in subaeulr bacterial endo- 
carditis. 191 
systolic. 17 

aortic, m cardiovascular 
syphilis. 212 
cardiorespiratory. 138 
disappeavanee of, factors 
involved in 138 
evaluation of. as symptom 
ID rheumatic heart 
disease. 138. 141 
functional. >38 
hemiC, 138 

terminology with relation to 
ijualiiy duration and 
intensity. 16, 19 
timing of, 16 
Ifeart sounds. )3 
amplification and recording 
of. cautions m. 23 
ampfifieation mechanisms for 
record of. 21 

in eardioioscular syphilis, 
aortic second sounds, 
212 

clectrorardiogiaphlc record ei, 
23 

first. 13 
gallop, tS 
presyttolie. 15 
protodiaslolie. IS 
graphic record of. 21, 22 
in bypcrimsion. 303 
micraphonic Teroti of. 22 
pCTicaidial friction, IS 
pistol shot, 20 
prccordial friction. 14 
pulmonic second, accentua 
lion of. 14 
recording of. 33 
cautions in, 23 
instruments for, 23 
secmid aortiO 13 
splitting of. 14 
stetbographie record of. 33 
terminulogy with relation to 
gualily, duration and 
intensity. 18. 19 
lleait strain, as tnisuved ex- 
pression. 532 

primary, cm both ventricles, 
etiology of. 69 

left ventricular, etiology of. 


ffcarf strain, primary — (Conid) 
right ventricular, etiology 
of. 69 

Heiltes . n E and Olga Tat 
tersfield. Social scrv 
Ice in treatment of 
heart disease, 563 
Hehoiherapy. in heart disease, 
52! 

ffeiium, and oxygen, in treat 
raerrt of asthma. fOi 
Ucmaluria. as contraiodfcatioii 
for mercurial diuret- 
ics. 91 

Hemoptysis, as cardiac syrnp 
tom 6 

as complicatinn of rheumatn 
heart disease. 129 
in mitral disease, evaluation 
of. 146 

fleparm dangers of. 200 
Heparin sulfapyridine. m treat 
Dtent of suhacutc 
bacterial endoeardi 
<is 192 

dangers of. 200 
results of, 200 
technic of. 200 

Heredity, ss factor in eardiovas 
eular diagnosis, 3 
History of patient, 2 
age and sex, 3 
Past medical, 3 
Value of patient's deseripnoa 
of his illness, 2 
l/eorsenesi. as syminom of ear 
diae disease. 6 

IloOgesCyster cardiac slide- 
rule. 34, 36 

Home treatment of cardiac chil 
dren, as aided by 
social service, 566 
of convalescents from rheu 
malic heart disease, 
140 

Ifydrolherapy, in heart disease, 
514 

effects of. 515 

Ifyperinsulinism. M Hypogly 
Hyperpirexu. rr<r Tever iber 

apy 

Hypertension, 292 
age incidence of. 297 
allergic, 460 

blood pressure level in, 304 
classification of. 294 
endocrine. 294 

neurogenic, 294 
renal. 294 
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Hrptrttmum, etmlagjr e{ 

(Cemimaed) 

mixtd and imdassificJ 
cauMS of. 394 
orurocmic factors in. 39 1 
|>oi<ons. 299 

familial tendency of, 397 
in Koni. 296 
ID heart (ailore. 396 
berrditjr id. 298 
iltttMraiive cases. 314 
incidence of. 297 
maiien-iDl. 296 
comidicalions of, eocejih 
alopathr. treatment 
of, harmful clfects 
of sneating in. 320 
Ireaiment of. tnagiie. 
Slum sutfale, 330 
spinal punctore, 330 
trearmcot of. 3f9 
venesection, 319 
vomiiiDs. 319 
differential diacnosis from 
chronic oephntis, 
319 

•n girl of 21 >ears, unsuc 
cetsfol medical treat* 
ment in. 318 

Ophthalmoscopic changes 
ID. 303 

retinal ebanges in. 302 
spoiptoms of. eerehral. 330 
in joung man. hilileral 
celiac ganglionectomp 
in cato of. 330 
melatiolie, 296 

10 mural stenosis, possible 
beoelieu) effect of, 
tS6 

niorlalil^ of. 321 
murmurs and sounds m. 303 
in obese patients, adxantages 
of spa treatment in. 
517 

predisposition to. 297 
premalnrc sentneuUr con 


Ifyperlcnsion. renal— {CoiUd ) 
^ nenout reflex as factor in, 

signs of. 299 

' artenosclerosis. 299 

Cardiac enlargement. 299 
increased pulmonary Moot 
pressure. 299 

sudden death in, meitlenci 
of. 283 

suscfpiihility to, 297 
lest for, 298 
symptoms of, 300 
cardiac, 30J 
cardiac asthma. 300 
dyspnea. 300 
nerxous. 301 
Msual. 303 
treatment of, 303 
in absence of cardiac en- 
largement 706 
adrenateelomy, 310 
for eongestire fsi‘ure. 309 
daily regimen. 300 
•ub drugs. 307 
hismutb subniIrMe. 307 
iodides. 308 
mimes. 307 
sedatires. 308 
endocrine products. 308 
cxeeitisc and unnecessary, 
314 

for parexyimal dyspnea or 
cardiac asthma, 309 
physiotherapy, 303 
readjustment of tsork iii, 
306 

surgical. 310 
celicelORiy, 311 
rhuoiomy, 311 
splanchnicectomy. 311 
teneseclion in. JOS 
Hyperthenma. lee Fever Iher 

Hyperthyroidism. 353 

sec also Thyroloxicosis 
angina pectoris in. 353 
auricular fibrillation in. 37* 
inddesce of, 357 


Hypertension— fCoM/iaurdy 
complications of, angina pee 
tons, electrocardio- 
gram m ease of. 406 
beginning congeslue failure 
with pulsus alter- 

•107 ^ 

cardiui-ascubr, 293 

duration of inlerial be- 
fore death, 292 
cotnplele heart block and 
Adams Stokes sei- 
aures. fa«e r»;«rt of. 
404 

vongestue failure and car 
dne asthma in pa* 

107 

congestixe heart failure, 
ease report with an 
lopsy. 316. 317 
management of patient. 
105 

pulsus afternans as svtnp- 
lorn in, 303 

dissecting aneurysm of the 
aorta. 322 

iMustraiixe ease 324, 535 
dyspnea and cardiac fail 
pre, digifalisaiw/i, 
309 

influencing prognosis 305 
ireaimrni of reneseccion. 
319 

in diatieies mellilus, 288 
diagnosis of 303 

cardiac faypertrophv, 303 
murmurs and sounds 303 
jihxsical examination for, 
104 

renal symptoms in 304 
diet in 543 

effect 01 . npon course of 
rheumalic heart dis 
ease with mural ste- 
nosis. 154 

electrocardiogram in, 634, 
652 

eliology of 293 
coarctation of the aorta as 
factor in, 296 
congestixe heart failure. 
294 

endocrine substances in 
volved in. 293 
injuries of the brain stem 
as factor m 293 


prolonged, with extrssixe nn- 
necevstry treaemmt, 
ease report, 314 
racial incidence of. 297 
in relation to rbcmnaiic heart 
disease. 156 
renal. 295 

endocrine «timnlalion as 
factor in. 29S 
liiimoral snecbanism of, 296 


denee of, 353 

in children, roenlgenotberapy 
ID. 359 
course of. 356 
crisis in, postoperative. 353 
case report with autopsy. 
363 

prcvcDlion of, 358 
significance of adrenalJi 
in. 364 
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Ilyptrthyroldisni, crisis in, posl- 
operHivc — (CsH/iHHcd) 
signs of, 358 
treitment of, 3S3 
ilisgnosis of, 354 
effect on pres ions iieart tfia 
esse. 354 

el ftrocardiogram in. 353 
heart in, 360 
ilhistratise cases, 359 
incidence of. 354 
jalimation in. 353 
nthoiogy of. 354 
signs of. 353 

simul.itinff mitral stenosis 
356 

SI dilrn poslorerative death 
due to circulatory 

failure. 366 
iic1i)eardia in, 353 
irestment of, 356 
diet m. 353 
irradiation, 359 
pre-opcratJie. 353 
digitaiii, 3S7 
iodine, 357 
sedatives, 357 
lurgieal, 356 
weight toss fn, 356 
Hyperiroiihy, cardiac, 33 
m htn ^n, 554 
Uilater-il, extreme, electro 
cardiogram m, 600 
ehronie, in athletes 535 
congenital, 333 
roenigenographic aspect, 
333 

signs of, 333 
symptoms of, 333 
in diagnosis of hyperten* 
sive heart disease. 
303 

estimation of, 33 
etiology of, excessive in- 
duJgeree in gymnas- 
tics and sports. 532 
in hypertension, chest pain 

orthodiagraphic estimation 
of, 34 

precordial prominence in, 
10 

as sign of hypertension, 
299 

Hypoglycemia, spontaneous. 

chest pain in. 289 
Hypotension. 43J 
etiology of, 434 
orihostalic, 434 
etiology of, 434 


Hypoeciwon, ortbosUlic— (Cinr- 
liaunn 

irrattneirt of. cjihcdrine and 
benzedrine in. 435 
secondary, treatment of, 433 
treatment nf, 435 
llypothyrtudism, 366 
etiology of. 366 

sporadic CTetiDism. 366 
following subtotal thyroidec- 
lomy far exophtlial 
mie goiter, 363 
posloiicralue. simulating ne 
pfantis, 362 
treatmenl of, 363 


Impulse cardiac, path of. 584 
for eonlraelKm. relation 
to cleclrocardiogram. 
diagram of. 584 

Indigestion, acute, eleetrocanlio 
gram taken 3 hour* 
after attack of. 635 

Individualuation of patient, as 
task of social serv- 
ice worker, 565 

Infarction, myocardial, electro 
cardiogram in, 634 
pulmonary, tee Lungs, in- 
farction of 

Infection, cardiac, electrocardio- 
graphic mamfcsia- 
tiun of. 48 

Infections, cardiac manilesta- 
lions in. 436 
congestive failure in. 436 
prevention of. 437 
treatment of. 436 
caffeine, 436 
camphor, cardiazot. etc , 
437 

digitalis and strophan- 
thin. 437 

rphedriiie and posterior 
pituitary, 437 

epmephnne bydrochio 

vide. 437 
strychnine, 437 
focal, cardiac manifestations 
of. 440 

in etiology of coronary ar 
tery disease, 361 
inspection of patient for. in 
cardiovascular diag 

prevention oL importance of, 
in rongenital heart 
disease, 351 

Influenza, cardiac manifesta- 
tiuos of. 439 


filspcctioB. in examination of 
patient for heart dis 
ease, 9 

Insulin and glucose diet in 
angina pectoris, 246 

Iodides, intoterance to, 218 
in treatment of hypertension 
30S 

Iodine, intravenous admmistra 
tion of. for thyroid 
358 

J 

Jariseh Ilerxheimer reaction, 
233 

K 

Karcll diet. 548 
modified. 550 

Keith Flack node, err Smo 
auricu'ar node 

Kern. Riebard A Allergy of 
the heart 454 

Kettering apparatus for bv 
perthermia value oi 
523 

Kidneys, zee aim Ilyperleosion 
renal, Nephritic, etc 
in subacute haetenal endo- 
carditis 191 

Knee, sarcoma of, nith metas- 
tasei to right auricle 
and ventricle, case 
reporr with autopsy, 
432 

Kreuzfucha' method for deter 
mination of aortic 
diamncT. 29. 35 

Kymogram, 47 

Kyphosis, m heart disease, 10 


Laboratory aids in dingnosis, 
56 

Lead, as factor in production 
of hypertension. 299 
Leads, electrocardiographic. 586 

Lead I. II and In. man- 
ner of obtaining, 
586 

precordial. multiple, 641 
nomenefature. 642 
single. 640 

standardization of. 633. 
640 

joraho Electrocardiography. 



Leather water bottle heart, in 
pericardial effusion, 

41 

Leptothnx, as cause of sub- 
acute bacterial eodo- 
cardius, 189 

LeuVocyles. count of. as diaj- 

Lips, color of, as factor lo 
cardiovascular diag- 
nosis. 6 

Liver, enlarseiuent of. caused 
by heart failure. 477 

Lungs, atresia of. total, with 
defect of sentncular 
Mptum, deztropos) 
lion of the aorta and 
hypertrophy of the 

case report with au 
topsy, 14S 

blood pressure la. increased 
to hypertensiea. 299 
carcinoQia of cardiac ibtoItc- 

coagestion of. in cardiac dis 


hIeehoiyh-.(Coiitiif>r<f) 


eicaeuBatloB of. in cardiac pa 
tieni, 24 

infarclioB of. in siitrat dis- 
ease, dugBOfIS of, 
146 

IB mitral stenosis with 
aod without conge*- 

deuce of. 146 

in rbcunutic heart disease, 


122 
s of, . 


t Steuosis, pul- 


malignant hypeiteo- 
siOQ. 220 

Jla'sage cardiac, rreefro Heart, 


Mecholyl, dosage of. 386 
effects of. 3S6 

upon electrocardiogram. 3S7 


m treatment of fvaroxysnut 
tachycardia, 386 
untoward effects of. 387 
treatmect of, atropine sul- 
fate. 387 

MeJionecrosis aoitae idiopatblea 

cystica, in dissecting 

hlcningococcus, as cause of 
acute bacterial en-lo- 
carditis, 18a 

as cause of subacute fcaelerul 
endocarditis. 189 
Mental shod, as cause of sudilen 
death in heart dis- 
ease, 283 

Merbapheo. ttt Novasoroi 
eemposiiioB of, 92 
^Terca^unl|. as diorelie, 83 
^fert^lrln supposiloncs. eotu 
posiiioB of. 93 
as diureiie. 88 

Mercury, ergiioc, as dioretie, 
8S 

conlraindieattoas. 91 
estdrooe. 92 
indications for. 91 
precautions in admiBis- 
tralion of. 91 
untoward effects of. 90 

inirasenOBS administration 
of, aioidanee of 
leakage into subeu 
taneous tissues. S9 
technic of. 89 
untoward rifrets of. mecha- 
nism of, 90 

hfeisalyl. err Salyrgan 

31etapbylliii. ere Theophytlm: 

Metraiot. m Ireatmeot of com- 
plete heart Uoek. 
495 

Microphone for record of heart 
wniids, 22 

Minerals, dietary retunrements 
of. 540 

hlilral regurgitation, orthodu- 

Jlitral steseais, adranced, aod 
reg u r gi tation, ortho- 
diagram in. 37. 3$ 
cardiac silhouette in. 39 
fompTieati rtti* of, chrouie 
rheumatic heart di>- 


ifitral stenosis, conrlicalions of 

— (CoxfiiiH/if) 
rbeumatic heart disease a> 
infiuecced by hyper- 
tension. 154 

fluoroscopic picture in. 37 
hemoptysis in, evaluation of, 
146 

hypertension in. ber^ficiaf ef 
feet ef, 136 
crtbodiagrara in, 37 
pulmonary lofaretion in easel 
with and without 
corgeitive failure, 
146 

lo rhcamrcie heart disease. 
125 

shape of heart in, 39 
simulated by bypeTthyrwdisni. 

356 

Mitraluation. of onhadiagram. 
37 

Morphlee, ajraatager ef, in 
treatment ef eenges- 
lire heart failort, 
75 

byperseBsitiTity to, la patient 
with farpencBSicfl 
comptieaied by eon 
restiie failure, car 
due asthma and by- 
p«r<eB<itinty to dig!* 
tails, use report, 
107 

for relief of paia in acute 
cor&Bary occIbsiob, 
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of senile heart. 561 
hlyccardinni. cloudy swelling of, 
io infcetiims, 43o 

diseases of, cIccirocanJiogTaD 

in. 49 

lufarctim of, in coronary ar- 
tery disease, electro- 
cardiograo in. 633 
penetration of, 489 
Myaedema. 372 

are also Hypoihyroidisn 
adult type of, 367 
blood cholesterol in, 371 


ardiae. 367 


. 372 


pulmonary c 


ISO 


. 153 


wiih death folloairt 
seconil attack of cor 
Ooary thrombosie. 
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Myxedema— (Coil fill 
course of, 367 
diagnasit of, 367 
electrocardiogram in, 6S7 
followitig irradiation, fatal 
coronary disease 
with autopsy, case 
report, 369 
illustralire cases. 369 
induced, 370 

intolerance for digitalis in, 
369 

juvenile, 366 
postoperative, 362 3 
spontaneous, 370 
symptoms of, 367 
treatment of, 368 
with thyroid preparations, 369 
with tliyrmtine. 368 
following total thyroidectomy 
(or heart failure, 103 

N 

S'ausea, as aymptotn of over- 
digitaliaaiion, 79 
Neelt, examination of, in cardio- 
vascular diagnosis, 9 
Neoartplienatninc, tn treat 
ment of cardiovasen 
hr syphilis, chest 
pain in elderly as 
cuntraindiealion, 227 
dosage of, IIS 

Nephritis, ehtonic, cardiac 
asthma tn, 3dl 
dilTereniial diagnosis from 
malignant hyiierten- 
Siofi, 319 

Simulated by postoperative hy 
pothyrcidism, 362 
Nerve bloclc, for relief of pain 
m aneurysm. 227 
sympathetic in trealmeot of 
angina pectons, 256 
Nerves, of heart, extrinsic, dia 
gram of, 604 
sympathetic, a diagram of. 
237 

spinvl, anterior roots of, re- 
section of. for hyper 
tension, 311 

Nervous system, instability of. 

in auricular hlrilla 

tion, 397 

sympathetic trunk, location 
of, 257 

symptoms of, in lij’perten- 
sion, 301 

Nervousness in children, as 
sign of rheumvtic 
heart disease, 123 


Neitritu, intercosut, fcdloiviog 
alcohol injection for 
relief of angina. 3S8 
Neuroses, due to cxcessise ex- 
aminaiion of pulse, 
37* 

Nenrosis. cardiac, 410 
Neurosypbifis, complicating 
rheumatic heart dis 
case. 158 
tf/ro Syphilis 

Newspaper health talbs. as pos 
nble danger to psy- 
cbuneurolics. 417 
Nitrates, as diuretics. 87 
Nitrites, indiscTiitiinate prescrip 
tion of, harmful. 115 
trt ircatinent of atigina pec 
tori*. 2*7 

of coronary artery disease, 
272 

of hypertension 307 
NilToglyctriDe tablets, in treat 
ment of angina pec 
tori*. 247 

Nomenclviure (or diseases of 
heart and blood ves 
tel«. by American 
ffeart Aesociation, 
$9 

Nose, manifestations in asthma 

•eitb heart disease. 

treatment of. 468 
Novasurof. as diuretic, 88 
synergistic elTect with am- 
monium chloride, 90 
Novocame, intradermal injee- 

differentialiag or 
game from nervous 
heart disease, 420 

O 


Orllioiliafr.tm, characteristic 
chnnges in. 35 
in checking results of percus 

raitr.vliration of, 37 
normal. 34 

serial, from rheumatic lievn 
disease vvilb regur 
gltalion and stenosis 
at mitral and aortic 
valves. 39 

Orthodiagraphy iii carJiovvs 
ciilar diagnosis, 21, 
27 

Orthopnea, 5, 6 
Oscillomriric index, S4 
Osteourthrnpathy pulmonary, 
see ringers and iocs 
clubbing of. in cim 
genital heart dis 
case 330 

Oxygen, administralion of, 
101 

in cardiac emergency of acute 
eorunary oeeiusian, 
504 

face mask for administration 
of, JOf 

and helium gas m treatment 
of asthma, 103 
Oxygen face tent 101 
Oxygen tent. 101 
Oxygen iherajij. m backward 
heart failure, 98 
combined with ihyrouleetomy 
for heart disease. 93 
importance of iraiaed regula- 
tion of, 102 

methods of administration of. 
100 

technic of, srheirntic presen 
ration of. 99 

P 


Obesity, diet in, 544 
in byprrlrnsivc patients, ad 
vantages of spa ther 
apy m. 517 

Occupation, srorhing hour*, m 
relation to heart dis 
ease, 538 

Octopniiona) therapy, m treat 
ment of heart dts 
ease. S23 

Oertc) system of graded walk 
ing as exercise for 
jiatients «itb heart 
disease. 528 

Old age. see afio Heart, eeoiie 


r wave, in electrocardiogram, 
5S9 

m children. 650 
significance of changes in. 
591 

PR interval, m eleclroc.vrdio- 

gram, abnormal, itg 
nificance of, 592 
in children, 650 
(PQJ mterviJ. m rleefnor 
diagram. 590 

prolongation of, in jrce 
rheumatic fever, s- j 
ID first stage heart 
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m acute coronary occlusion, 
control of. 272 
anginal, see Angina pectoris 
in chest as cootraindication 
to neoarsphenamine 
in cardiotascu'ar 
syphilis 217 

as symptom of coronary 
artery disease, 261 
m young persons, differen 
tial diagnosis from 
angina pectoris, 


tioii of rheumatic m 
feetion 136 

m lower lolie pneumonia, 
173 

precordial, tet aha Angina 
pectoris 

in pericarditis. 4 

retrosternal tct Angina per 

Palpation, in cardiovascular 
diagnosis, 11 

Palpitation as cardiac einer 
gency SO! 

as cardiovascular ivmrtum. 
S 

as sign of invasion of heart 
in rheumatic heart 
disease, 124 

Paracentesis alidominal, anatom 
ic landmarki for. 


icardial, 164 
II children. 1C7 
lagram showing course 


Paravertebral injections — {Con 
iKincdJ 

of tboracie sympathetic gan 
glia, method of in- 
setting needle, 237 
techiiic of. 257 

Parents, instruetton of. as 
important duly of 
social service worker. 


in cardiovascular diagnosis, 

11 

of left cardiac border, 11 
oithodiagrammatic check of. 

of right cardiac border, II 
outlining heart before Auor 
oseopy, 12 

Periarterilis nwlosa, allergic, 
461 

I'erieardeclomy. as treatment 
for chronic constne 
five pericarditis, 184 

Penearditts, 162 
acute, 162 
luelenology of. 162 
as cardiac emergency with 
chest pain, 498 
diagnosis of. roeotgeno- 
logic, 164 

electrocardiogram In. 833 
etiology of, 163 
hbrinous. differential diag 
nosis from coronary 
disease. 268 
during course of rheu 
malic infection, ease 
report, 167 

treatment of. illustrative 
cases. 167 
pathology of. 162 
rbmsnatie, 16$ 

signs of, 164 j 

cardiac silhouetle, 164 
cardiac tamponade, 161 
Ewail’s. 164 
pulsus patadoans, 164 
suppurative, complicating 


gical drainage of, 173 
stmenl of, aspiration 
mortality of. 175 
loms of, 163 


chronic, 179 

adhesive hands in, dislnhu 
tion of, 180 
calcific, ISO 

calcium deposits in, roetic 
genogrjphic dcmuii 
stratum of. 41 
cardiac silhmielfe In. 41 
constrictive. Irealmeiit of. 
diuretics for. 164 
adhesions ami ehccnie 
tamponade in, 189 
electrocardiogram m, 638 
illustrative case. 182 
sjmptooie of, 181 
ascites, 182 

treatment of, harmful 
effects of sympto 
matte therapy, 184 
pericardectomy 184 
pre-operative, 184 
eletlroeardtogram in, 635 
pathology of, soldier’s 

spots, 180 

signs and symptoms of, 179 
treatment of. 182 


etiology of, 310 
igns of, 510 
•eitment of, 510 
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Pcrfcardium, lufierculous— (C<?n- 

IlKKfit) 

diflerential diagnosis from 
rheumatic ixticardi 
tis. 178 

incidence of. i'S 
mode of infection in, 176 
sj-roploms of, 377 
treatment of, 179 

for chronic constneine 
pericarditis, 179 
Ptncardium, pneumococcus in- 
vasion of. 171 
surgical drainage of, 17f 
Pcicchiae on abdomen in sub 
acute bacterial ends 
carditis. 1B6 

Phenobarbital, possible harm 
(ul effects in old 
subiecte, JIS 

Physician social worker reU- 
lionsbip, S72 

Physioiberapy, in heart di< 
ease, S12 
hydrotherapy. S14 

carbon dioxide batb, S14 
*pa treatment, 512 
>n tresiment of byperiensiott, 
303 

Pitressm, m treatment of cir 
culatory symptoms 
of beri-bert, 534 
Pituitrin, contraindications in 
cardiac complications 
of pregnancy, 45l 
Plsmmeter cslcuiatioti of car 
diae area, 5S 

rneutnoeoceut, as eauK of 
acute bacterial endo 
carditis, 183 

as cause of pericarditis 163 
PneURionia, cardiac manifesta- 
tions of, 439 

pneumococcus type II, com 
plicated by acute 
suppurative pericar 
ditis. 171 

referred pain in, 173 
Pneumopericardium, dngnostic, 
167 

for diagnosis of tuberculous 
pericarditis, 177 
Polycytlientia in canffeoital 
bean disease, 33o 
paihogetiesis of, 330 
Positions, for fluoroscopy, stand 
ard. 28 

Potassium iodide, m treatment 
of cardiovascular 
syphilis, dosage of, 
218 

Prejace. IX 


Pregnancy, cardiac involsunenc 
in. 442 

cardiac manifestations in. au 
ncular fibnllatioo, 
449 

anesitietuation in, 450 
classification of, 4t6 
congestive failure, 448 
dyspnea, 44S 
edema of feet. 445 
in patients uiUi definite evi 
dence of heart dis 
case, 447 
delivery in. 448 
management of, 447 
in patients wilhouC heart 
disease. 446 
management of 447 
Ireaiment of 449 

Cesarean section. 450 

irtyeen. 449 
piiuitrin in. 451 
In puerperium, 451 
sterilitaiion. 450 
Cermiiiation of preg 
nancy. 450 

as complicilion of rheumatic 
heart disease. 129 

effect on course of heart dis 
ease. 452 

electrocardiographic changes 

•o. 444 

heart m. as affected bj in 
creased blood <ol 
time. 443 

heart disease in, etiology of. 
445 

heart murmurs in, 444 

in patients with heart dis- 
ease advisability of. 


terminatioo of, for heart dn 


Protein, dietary reqniremeiits 
of. 539 

Psychonciirasis, 417 

cardiar. complicating congcni 
tal heart disease, 
422 

comidicalmg rheumatic 
heart disease. 4 19 
coronary occlnsioji, 431 
In coronary dsease, 431 
lest for differentiation from 


Prychoneurosis, cardiac— (CVii 
fiiiord) 

organic heart dis 
ease, 420 

cardiac symptoms in. 417 
diagnosis of, 418 
palpitation. 418 
eliofogy of, 417 
illustrative cases, 419 
symptoms of. 418 
treatment of. 418 
Puerperium, complicated by 
acute gonococcal en 
doearditis. case re 
port with autopsy. 
187 

complicated by heart disease, 
treatment of, 451 
I’lilmonary valve, stenosis of, 
cardiac silhoueite in 
43 

Pulse, examination of diagnoi 
tic value of, J74 
Pulse pressure. 53 
Pulsus altersans 407 
With beginning coiigestive 
failure in hyperten 
Sion, case report, 
407 

diagnosis of. 375, 409 
by sphygmomanometer, 
409 

eleetrocardiograpbic findingi 
m. 409 
etiology of, 409 
as sign of congestive failure 
in hypertension, 
303 

diagnosis of. 375, 409 

Pulsus paradoxus as sign of 

164 

Purkinjc network, m conduc 
tion system, diagram 
of, 582 

0 

QRS complex of electrocardio- 
gram. changes in 
significance ot. 593 
in children, 651 

variations of. 594 
or ventricular complexes, 
in electrocardiogram, 
590 

QT interval, in electrocardio- 
gram. 591 
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Quinidine, hypersttijuivity to 

sibte anrr^^e 
amim in heart dis- 
ease, 456 

sudden death following ad 
ministration of, la 
pabents with fibnl 
lation of long stand- 
ing. 366 

toxic effects of, 385 
cardiac, 3S4 
gastrointestinal, 384 

ra trca C inegf at tartcalsr 
Sutter 393 

of paroxysmal tachycardia, 
3S3 

untoward effects of, ga«lroin 
testinal symptoms, 
384 

Qoinidine sulfate, admioistra 
lion and dosage of. 
384 


R 

RS-T interMl, in electrocar 
diogram. 591 
changes in, 595 
in children. 651 

Resuscitation, eardise, in emer- 
geneiei, 503 

Readjustment of aciiriiies. as 
inperlant factor in 
treatment of heart 
disease, at illus 
intcd in case of 
coronary artery dis- 
ease complicated hy 
angina pectons. 
Z7S 

Regurgitation, aortic, flooro- 
40 

orthodugram in. 38 
mitral, orthodiagraiti in. 37 
tncuspid fluoroscopic pic- 
ture of. -fd 

Respiration type of. diagnostic 
significance of, 6 

Retina, m malignant byperlen 



lion rate of eryth 
roejtes iti. 57 


Rheumatic heart disease. 117, 
161 

active mfeclton with early 
fatal congestive fail 
ure and autopsy, il- 


Rlieumahe heart disease — (Con- 
f'"iiedl 

age of onset, 118 
•'111 aortic regurgitation, no 
signs of active infre 
tun and slight car- 
diac entargement, it- 
Instratire case, 141 
fiaeteriology of, 118 
as cause of acute pericarditis, 
162 

certbral embolism as cause of 
death in, 150 

nt chififtcn, treafmenC of, so- 
cial service as (actor 
in. 566 

chronic complicatioas of. mi 
tral stenosis, ISO 
tourse of, ISO 
emoplicalioos of, aeote pen 
carditis, 167 

aoricolar fibriUabon and 
Congestive failure, 
395 

auneubr fifiriflatioo, put- 
oionaty rmboli and 
paroxysmal dyspnea, 
152 

auncniar flutter, 393 
toogestive heart faalurr, 
129 

embolism. 148 
tnitral stenosis asd conges- 
tive failore, influence 
of multiple pulmon- 
ary cmtioli on coorse 
and prognosis of, I! 
lustraiive ease, 144 
embolic manifestalions, 
lUustratisc case, 149 
influence of hypertension 
on eoursc of the dis- 
ease. illustrative 
case. 154 
neurosvphilis. 158 
treatment of. lUustralivc 
case. 164 

Psyvhoneurosis, 419 
regurpialion aad stenosis 
at iniiraf and aortic 
valves, sertaloethodia- 

slessosis and regurgitation 
ai all ralrular on 
flees and eongevtive 
failure of luUg dura 
lion, ease Teport, 
111 

Subacute bacterial enilo- 
cardiiis, 129 
thromtoMs 129 

tbyrvaaascosis, iffuscrative 
case, IS4 


Kbeumatie heart di-wase, con 
plications of— (Coat»Kr.i) 
with sudlcn death on 
fifth postcpcralite 
day. case report with 
autopsy, 

danger of later dcscloj-mrot 
of subacute lacterni 
endocarditis in, 142 
diagnosis of, cardiac exam- 
ination in, 124 
{hysical examination, 124 
diet in, 545 

differential diagnosis from 
neurosyphitis, i1Ias- 
tratire case. ISS 
effect of colds on, 140 
etiology of, its 

environmental influences. 
119 

evaluation nf rystolie mur 

prctri} coses, iltiis- 
triiire case, 116 
exacerbating effect of dental 
extractions during, 
169 

examination for, sprciat 
mrlhcds of, 127 
familial ineilence of, M9 
Erst itage heart lloek in, ease 
report of, 441 

healed vaKuIar lesions of. 

Significance of, 127 
hypeneniion, in relation to. 
156 

lesions of. 119 

mild, with acute carditis fnl- 

iiivoliememi, illus- 
tralirc case. 13? 
mislalen for syphil tic aor- 

WaR. case report, 

mode of entry of causafue 
agent in. tIS 
pathology of. 119. 121 
.\selioff cells. 119 

inflammatory changes. 121 
tnyueardial damage in. 122 
in other organs of the 
bedy. 122 

invasion of fcnrard o». 
121 

pulmonary. 122 
relaiioa of siruclural 
changes to physical 
signs. 121 
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Rliennialic ?iMrt palhn!- 

ORy o(—(C<mlinued} 

«ul)Cutanfojis riwUile. 119 

prevention of, 136 
early recognition of msnt- 
festatloiis, 136 

prognosis in. 128 
environment ae factor <n. 
128 

fictoTS anil cnmplieations 
infliitfBciBg. 128 

indiMiIiiai factors, 12S 
occupation as factor in, 128 
pregnancy ,ss factor in. 129 
r.acial factors, 118 
sedimentation rate of eryth 
Tocytes as gauge of 
status of condition, 
lid 

seiiuelae of. calcareous .sortie 
stenosis, 127 

signs and sympfoms of. 122 
suhscaputar pulmonary dull- 

symptom* of. .sMonuml pain. 
123 

■noreaia, 123 

aorlie or mitral valvular 
involvenient, 126 
invasion of heart in, 12-t 
fever, 122 

liemorrliagie episodes. 126 
loss of weight, 122 
nervous child, 123 
pallor, 122 
sore ibroaf, )23 
pulmonary. 123 
valvular, 125 

temperate aone divease. 118 
treatment of. 129 
climatic, 135 
convalescent care. 132 
d'clary measures, 135 
digtiali* Sor cardiac fail 


«re, HJ 

followup eximinalions, 133 
in heart hospital, 130 
illustrative cases, 136 
management of arthritis, 
133 

managemcBt of chorea, 134 
rrtveniioa of recurring up 
per respiratory tract 

infection, 135 
program for home qouvales 
cence, 140 

regulation of activity, 30 


tih I 


. 130 


, 135 


Rhoumafic bean itsea^, treat- 

nienl of—^Cbafioirr^ 
toentgen ruys, 135 
ters and Vaccines, 135 
tonsitlectoiny, 134 
pre and postoperatite ad 
iDinistralion of sul- 
faoibniide tn prevent 
Iilood slreani infec 
tion, 135 
valvutoioiny. I3S 

valvular involvement, order 
of troineney in. 157 
prolonged therapy in. with 
autopsy m illustra 

live case, 156 
Rheamatic nodules, 120 
Rhiaotomy, <n treatmeot of by 
pertensicn, Jll 

Ribs, resection of. for rheu- 
matic heart disease 
1 35 

scalloping margin of. in eo 
areiaiion of she 
aorta. 337 
Rickets, heart in. $57 
Roentgen rays efTcct* on tJiy 
reid gland. 370 

Roentgenology in cardiovascular 
diagnosis. 25 

Roentgenotherapy, of hyperlhy 
roidism, 359 

■n rhcnnatic bean disease, 
135 

of thyroid gland, followed tiy 
myxedema and fatal 
coronary diaeaae. 
ease report wtth au- 
topsy. 369 

Roger's disease, congenial iii 
tmrnIriculBr septal 
delect, 336 

direction of filooil flow in. 
336 

Prognosis in, 336 


S 


S A node, see Sino auricular 

Salicylates, in treatment of 
arthritis in rheu 
matie heart disease, 
133 

Salts, inorganic, as diuretics, 
87 

Sviyrgan. as diuretic, 88 
onniKisitKin of, 93 

Sanborn sictluxaRfielle, 584 

Sarcoma, metastatic, of heart, 
from fcnee, 432 


Scarlet fever, cardne mini 
festations in, 43S 
Schools, special for cardiac 
children, 530 

for children with congenital 
heart dneatc, 351 
Scurvy, heirt in, 557 
Sedatives, in pre-operative treat 
ment of byperthy 
roidism, 357 

in treatment of hypertension 
303 

Septicemia, streptococcus vin- 
dans, attempted cure 
by excision of arte 

202 ^ 
Septum, cardiar. interaiirieular 
congenital defects of, 
341 

entire absence of. 341 
Srrolbcrapy in rheumalie heart 
disease, 135 

with immunized hnrse serum, 
in subseiitr fc.vteriai 
endocarditis, 193 
Sex, »i factor in cardiovascular 
diagnosis, 3 

Shock, see Circulatory failure, 
peripheral. Mental 
shock, 

delayed, m old persons, 
S6S 

therapeutic, during antisyph- 
ilitie therapy, 332 
Sino auricular node, impulse 
fdr ecrdiae eontrsc- 
tion originating in, 
S83 

Sinus arrest, during atferio- 
(clerotic heart dis- 
ease, 377 

ease report of, 37? 

electrocardiogram of, 593 
Sinus arrhythmia, 380 

m children, 651 

treatment of, 380 
Sinus bradycardia, caused by 
hypersensitive ea 
Totid sinus, case re- 
port. 378 

eleclrocardiograni in. 603 
Sinus mechanisms, elcclrocar 
diographic reeords 
of, 603 

Sinus node, ‘ee Sino auriculat 
node 

Sioos tachycardia, case report 
of, 376 

Sinuses, infection of, complicat- 
ing asthma in heart 

disease, treatment of, 
469 


iity, 30 
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^itus inversus, lee Dextrocardia 
Size, of heart, 35 
in athletes after sudden exer- 
tion, 534 

measurement of, methods 
for, 35 

orthodiagraphic estimation of. 

diagonals for, 34 
planimeter calculation of. 36 
Slide-rule, cardiac, Hodges-Eya 
ter type, 34, 36 
SohisminoJ mass, bismuth treat 

cular syphilis, 217 
undesirable effects of, 217 
Social service, in treatment of 
heart disease. 565 
tee aha under names of dis 
eases under treat 

Social sera ice worher. as assi» 

treatraeul of heart 
disease. $72 

Sodium bromide, undesirable ef 
feets in eld persons, 
31$ 

eblonde, restriction of. m 
eongesiire heart fail 
ure, 5S2 

nitrite, in treatment of an 
gina pretens. 247 
Soldier heart. 410 
Soldier’a spots, in chrome pen 
eardiiis. ISO 

Sound tracing, simulcaneous 
with electrocardio- 
gram, 584 

Southey's tubes for treatment 
of edema, 98 

Spa Ircataienl in heart disease, 
313 

resorts for, $14 
value in adjusting patient to 
restricted living, $30 
Sphygmomanometers, care of, 
51 

Sphygmomanoreetry. 51 
Spinal cord, compression of. in 
aneurysm, 240 

Spinal puncture, for relief of 

encephalopathy in 
malignant hyperten- 
sion. 320 

Srlanchnicetlomy. m treatment 
of hypertension, 311 
indications for. 312 
Spleen, infarct of, m subacute 
bacterial endocar- 
ditis. 201 

Squill, in treatment of back- 
ward heart failure, 
85 


Staphylococcus anms, as Cause 
ef sente bacterial en- 
docarditis. 18$ 

as cause of pencarditiS, 162 
Slaws asthnaticQS. ircatmeni 
of dyspnea in. 469 
Stenocardia, tee Angina pec- 

StenoMS, mitral, tee Mitral ste- 

poiiaonary, complete, differ- 
entia] diagnosis from 
tetralogy, 3$il 
congenita], clcclrocardii^ 
gram in. 346 
electrocardiogram in, 348 
with patent foramen ovale, 
ease report with au- 
topsy. 346 
signs of, 348 

of pulmooary ralve. cardiac 
silhouette in, 43 

Incuspid. fluoroscopic piclnre 
in. 40 

Stenlitatioo, for heart disease 
m pregnancy, 450 
Sietboordielle. $84 
Steihegram. for separate Tee- 
ords of heart sounds. 
23 

Stethoseepe. electrScat, 23 

Pilling Bowles combination 
lype, with dia- 
phragm and Ford 
cbesC pieces. 14 
Stockings, elaslie, in treatment 
of hypotension. 43$ 
Stomach. elTect ef digiialis on, 
79 

Slreflxaeriit, as cause of peri 
carditis. 163 

Aeine/yricur. as cau*e of acute 
bacterial endocarditis. 
185 

rtrsdans, as eause of sidiacutc 
hactenat endocardi- 
tis 18$. >89 

in heart disease. 57 

lofcetion by. as affected by 

repealed invasion of blood 
stream during Itfe- 
time, 198 

roulioe Uood atodies for de- 
tection of. $7 

sepiicraiia. attempted Curt by 
cacisum of arterio- 


Sirofbanihm. 84 
Students cardiovascnlar exam- 
ination of, $36 


Sulfanilamide, effret* of. at- 
rhytbinu. 393 

as pre- and postepentivt 
measure to prevent 
Mood slitain infrc- 
lion following i.m- 
silleclomy few Thru 
malic bran diieate 
J3S 

in treatment of acute bae 
lerial endocarjuii, 
189 

of siihanne bacteri-il eo 
dorarditis 192 
dosage of. 198 

Sulfapynilitie, in Ircalmrnl of 
lulacuie bacterial 
endocarditis, 193 
resuhs of. 199 
Suppcsifonc*. diurrlie, 89 


Surgery, tn the aged, manage- 
mrnt of, 563 

asseumcnf of surgical risk 
as based on type ef 
surgical procedure, 
473 

cardiac factors in. 471 
complete heart block, at 
judged on basis el 
myocardial reserrr, 
472 

response of heart Is es 
ertise. 471 

grades as based on itiidy 
of functional capac- 
ity of heart, 473 
imponance of detailed car- 
diac Stwly in, 471 
prenperative rardiotascniar 
consultalion sheet, 
as aid in. 472 
value of eleclrocardingram 
in. 473 

cardiac prohlemt in. 471 
aneslhnia. 474 
postoperaliie. 476 

in cornnary di-ratc wiih 


eleefrocardiogrsphie thangre 

peripheral cirenlatory con 
jlicationi in. 471 
lurg-cat risk, impfovemrnt of. 

hy prenperative irrai- 

mcni. 476 

Sympstheciony. in irratnenf vl 

angina peclorii. if 

suits of, 258 
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SjBiraihtlic Tifrve block, as 
trcalment for atisun 
pccforis. 3S6 

Symptoms. ahJominal, produccil 
tiy cfreiitatory dis- 
turbances, 477 
c.ardtic. asthma, S 

Chcytie Stokes respiration, 
S 

chest pain, 4 
cough, (, 
tyanosii, ? 

dysmen. S 
edema, f 
fainttiess. 6 

hemoptysis, 6 
hoarseness, 6 
orthopnea, S 
palpitation, S 
pulmonary, 6 
syncope. 6 
'rrtign, « 

Syncope, as earciae emergency, 
459 

cardiegenie, 73 
in cardiovascular diagnosis, 6 
carotid sinus. 72 
etnotional, as cardiac emer- 
gency, SOO 

due to extraeardiac factors. 

900 

types of, 72 
simple, 7t 

'vagal, os cardiac emergency, 

500 

♦•ag»Wga?, T2 
vaio-vagal, 72 

Syphilis, cardiovatcular. 209 
with anearysro of aorta 
successful carotid 
Jugular anastomosis 

in case of, 237 

with aneurysm of ascend- 
ing aorta and aur- 
Tival for three years 
after wiring, case 
report, 229 

with aortic regutgilalion. 

orlhodiagraiti of, 44 
cupping of aortic leaflets 
and pulmonary ar- 
tery in, UO 

diagTiosis of. eaily, 214 
duration of life in, 219 
fluoroscopic examination of 
patient in, 212 
illustrative cases of, 220 
lesions of, 209 
aneurysm. 2l(J 
eardiac, 21J 
gumma, 211 


Syphilis, cardiovascular, lesions 

of— 

chancre, 299 
of coronary oriftecs, 210 
obfiirrative endarteritis, 
209 

at Pliiladetpbia CenersI 
Hospital. decTeasini; 
laeidence of, 214 
prognosis lo, 219 
sedimentation rate of eryth- 
rocytes in, S9 
signs of 212 
aortic sreotul «ound, 212 
nenrosyiibilitic, 213 
uneilual simultaoeous 
hloud pressure, 213 
with sudden death due to 
cungcstive failure, 
ease reran with au 
lopsy findings, 109 
symptoms of. 213 
treaiment uf, dietary, 549 
reduciion diet for ideal 
weight of 160 

pounds. 500 calories 
4$7 

for ideal weight of 
160 pounds. 1000 

calories. 547 
for idea) weight of 
160 pounds. 1200 

calories. $45 
in presence of am urysm. 
219 

of angina, 219 
of aortic regurgitation, 

219 

of congestive failure. 
215 

serology as guide to ef 
ficacy of, 233 
specific, 214 
antisyphilitic drugs, 
232 

reactions to be 
aeoided, 232 
bisnmth 10, 21$ 
iodide, 217 
neoarsphenamine 217 
dosage of, 318 
potassiOTi iodide. 218 
untreated, snlh aortitis, 
aortic rcgursiiation, 
cardiac enlargement 
and fatal congestive 
fatlure, case repurt, 

220 

as cause of angina pectoris, 
244 


Syphilis, as cause — (Co’ihnued) 
of corondrr artery difeaig, 
261 

of heart block. 400 
serntogic tests for, as aid m 
cardiovascular diag- 
nosis, SO 

significance of, as factor m 
cardiovascular diag 


T 

T-ivat»e, IB electrocardtogrsrn, 
$90 

effect of digitalis on. 649, 6so 
■n children. 651 
Tacliycardia. in bypertbyroid 
ism, 353 

paroxysmal, A V nodal, m 
absence of other evi- 
dence of heart dis 
rase, case report, 
382 

tllereie, 353, 4$5 
illustrative case report, 
455 

auricular, as cardiac cmer 
gency, sequence of 
methods of treat- 
ment to be at 
templed. $06 
cause ef, $06 
duration of, 506 
electrocardiogram in. 612, 
613. 6U 
symptoms of, 50s 
treatment of, 506 
as cardiac emergency, treat 
raent of. 499 
in children, 389 
etiology of, 383 

autointoxication, 33S 
food allergy, 338. 390 
incidence of. 383 
nodal, electrocardiogram in, 
615 

related to toxic foci, 333 

Ireatmeni of, colonic irri- 
gallons, 387 
digitalis in. 3S9 
mecholyl 386 
qumidiiie, 383 

indications for, 385 
rest, 389 
types of, 383 
ventricular, as cardiac 

ment of, 506 

eleetrocardiogranr if, St!, 

614. 61S 

symptoms of, 506 



701 


INDEX 


Tachrtardia. paroxysmal, v«n- 
tncular— (CoxfinMfrf) 

complicating acute cor- 
onary occlusion, ca«e 
report, 390 

tre.itment of. 390, 506 
in young people, treatment 
of, in absence of ea r 
diac failure, 500 
supraventricular, 333 
treatment of, induced vomit- 
ing, 385 

tentricular, following acute 
coronary occlusion, 
274 

pre fibrillary, 383 

electrocardiogram in, 622 
harmful effects of epi 
nepbrine liydrnchlar- 
ide in 403 

Tamfionade, cardiac, acute in 
stab wound of right 
sentricle. with reeov 
cry following suture, 
ease report, 494 
cbroBic. 181 

as symptom of eonsiric 
live pericarditis, 181 
as sign of acute pericarditis, 
164 

Taitersfield. Olga, 11 C IfeiVes 
and Social service 
m treatment of heart 
disease, 565 

Teeth, extraction, exacerbating 
effect on heart dis- 
ease. 197 

Teleroenlgenography, 26 

Tetralogy of Fallot, tee Fallot, 
tetralogy 

Theohroniine, as diuretic, 87 



Theobromine calcium, as diu 
relic, 87 

Tlieocalcin, as diuretic, 87 

Theocin, as diuretic, 87 

Theophylline, as diuretic, 87 
in treatment of cardiac emer 
gency of cardiac 

asthma, 505 

Therapeutic paradox, reaction 
to anti-syphililic 
therapy, 232 

Therapy, approach to, 1 67 
in heart disease, modern ad 

Thiamin chloride, in treatment 
of carotid sinus hy- 
persensitivity, 379 


Thiamin chloride— (Caxlixwrd) 
in treatiisent of sahaeute faac 
terul endocarditis, 
194 

Thoracentesis, essentut equip- 
ment for. 94 
outfit. 9} 

technic of procerfure, 94 
in treatment of badmard 
heart faitnre, 93 
Throat, sore, in rheumatic heart 
disease. 123 

Thrombo-aogiitis oUilerans, at- 
levgic. 461 

Tbromhosis, hall valve, 152 
as cardiac emergency. SOI 
complicating rheumatu: heart 
disease, 129 

of coronary arteries, tee 
Coronary Ibrombosis 
Thyroid crises, tee Hyper- 
thyroidism 

Thyroid gland, diseases of, 
blood cholesterol, as 
aid m diagnosis and 
treatment, 371 
cardiac mvolsement, 353 
effects of roentgen rays on, 
370 

entargement of. in pregnancy 
with resulting effect 
on heart •elivity, 

hyperfunctioo of. as cause of 
angina pectoris. 244 
Thyroid therapy, addition of 
bydrocbloric acid in 
cases of gastric hy- 
poacidity, 368 

latent period following ad 
ministration of, 36S 
in myxedema, 368 
effect cu cardiac symptoms, 
369 

in prevention of Adams 
Stokes seijurea, 40S 
sanation in commercial prep- 
arations of. 368 
Thyroidectomy, subtotal, fol 
lowed . by hypothy 
roidism, 362 

in thyrotoxicosis compli- 
cated by paroxysms 
of anncular flutter, 
360 

total, for coronary artery 
disease, 275 

in treatment of heart fail 
ttre, 102 

after care in, 103 
isdwations for, 103 
seicetuni of patients for, 
103 


Thjrotoxieosis. see also Goiter, 
exophthalmic, hyper- 
Ihyroidism 

complicated by paroxysms of 
auricular flutter, re- 
lieved by subtotal 
thyroidectomy, 360 
eomjlicating rheumatic heart 
disease, illustrative 
case. 154 

rheumatic heart di<ease, 
with sudden death 
on fifth postopera- 
tive day, case report 
with autopsy, 364 
diagnosis of. m elderly pa- 
tients without signs 
of thyroid lomor, 362 
electrocardiogram in. 603 

edema, 3(8 

Tiger jnotfbng of heart in ane- 
mia. 424 

Tinnitus, as result of quinidme 
therapy, 385 

Tobacco, ennirauidiested in cer 
onary artery disease 
275 

as factor m production of by 
perrensfon, S99 

TeniillecfoiBy. for rheumatir 
heart disease, 154 
time for operation, 154 

Tonsils, in relation to heart dis 
ease. 440 

Trauma, tee Heart, wounds 
and injuries of 

TnchlerethyleBe, m treatment 
of angina pectoris 
248 

Tricuspid valves, lesions of, 
fluoroscopy in, 40 

Tnmelhyl xanthine, tee Caf 
feine 

Tuberculosis, cardiac mamfcsiv 
lions of. 440 

pulmonary, complicating con- 
genital heart disease, 
330 

Tutnell diet for aneurysm, 232 

Tumors, cardiac, benign, inci 
dence of. 429 
myomatous, 429 
diagnosis of, 432 
illustrative cases, 430 
malignant, sarcomas, 429. 
432 

metastatic. 430 

with cardiac compressioa 

port with autopsy. 

OfV 
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Tumors. carJiac, mttastali 
{Continued) 

involving conduction sys 

urn. 432 
primary, 429 

relation to structure of 
heart, 43J 
secondary, 429 
types of, 429 

U 

Urginin, toxic effects of, 8S 
lo treatment of backward 
lieart failure. 85 
Urinalysis, as an aid in car- 
diovascular diagno 
SIS, S<S 

in congestive heart failure. 

56 

as diagnostic aid in hyper 
tension with renal 
lesions, 304 


Vaeemotherapy, In iheumaiie 
heart disease, 135 
Vagal lane, increased, treat- 
ment of, SO 

Valves, eardiae, anatomic 'oca- 
tion of, 12 

bicuspid aortic and pul- 
monic. 334 

involvement of all of, m 
rheumatic heart dis 
ease, 156 

lesions of, associated with 
sudden death, 383 
healed, following rheu 
matic heart disease. 
127 

m rheumatic heart disease, 
symptoms of, 125 
sclerosis of, in old persons, 

SCO 

Valvulotomy, in treatment of 
rbeuraalic heart dis- 
ease, 135 

Vegetables, classification of, ac- 
cording to carbohy 
drate content, 546 
Veins, jugular, swollen, 183 
Venesection, for relief of head- 
aches and vomiting 
in hyperlension. 319 


Venesection — {CoKlinuei} 

in treatment of backward 
heart failure, 93 
in treatment of hypertension. 
3QS 

V’entricles. defibnllation of, in 
graftniK procedures 
for coronary artery 
disease, 276 

left, failure of, m hyperten- 
sion. with rcsuhine 
cardiac asthma. 300 
rupture of, through area of 
infarction m unsus 
peeled coronary oe 
elusion with sudden 

death, 230, 281 

stab wound of. elecfrocar 
diogram of, 651 
right, meiasiatic tumor of 
right auricle aod. 
from sarcoma of the 
knee, case report 
432 

stab wound of. wuh acute 
eardiae tamponade 
and recovery follow- 
ing suture, cate re- 
perl. 494 
tumor in. 408 
septum of. absence of mem 
btanous pofiion with 
complete absence of 

interauricular stp 
tom and congenital 
heart block, case re- 
port with autopsy. 
343 

delect of. with complete 
pulmonary airesia, 
destroposiKon of tbe 

aorta and hypertro- 
phy of the bronchial 
arteries, case report 

with autopsy, 348 
Ventriciilar escape, m electro 
cardiogram, 606 

V.nl.K.l., "O' 

electrocardiogram m. 


Vertigo, in cardiovascular diag 

Vitamin Bi-deficitney, see olta 
Bert beri 

adrenalin reaction in, as in 
fluenced by adminis- 
tration of vitamin 
Bi. 554 

cardiovascular aspects of, il 


i. SSfi 


effect on heart, 

electfocardiograi 

heart in. 553 

,y findir 


554 


s. 554 


653 

in tlectrocardvogram, 651 
left, in electrocardiogram. 

653 

simulated by bundle branch 
block, 652 

Vertebra, erosion of, in aaeu 
rysm, 240 


Vitamins, dietary requirements 
of. 540 

Vomiting, in hypertension, 
treatment of, vene- 
section, 319 

as symptom of overdigitalira 
(ion, 79 

W 

Walking, graded, for censalei- 
cent paiiesti, 528 
as prescribed exercise in 
heart disetse, 528 
Oeriel syitem 528 
at Saratoga springs, S2b 

Wright, less of, m hyperthy- 
roidism, 356 

in rheumatic heart disease, 
122 

Wile reaction, 232 

Wiring, m treatment of ea^ 
diovaseular syphilis 
with aneurysm, 229 
tee also Aneurysm. 

Withering. William, portrait 

■ of. frontispiece 

Work, adjustment of, to level of 
myocardial reserve. 
2SS 

readjustment of. in treat- 
ment of hyperten- 
sion, 306 

Wounds and injuries, set 
Heart, wounds and 
injuries of 


m treatment of coronary a 
tery disease. 270 



